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Subaru has brought 4 wheel drive in 
from the woods. 

Instead of featuring a bulky body, 
awkward handling and a cumbersome price, 
Subaru 4 wheel drive vehicles are truly pas- 
senger cars. In looks, comfort and economy. 

So, when you buy one of our 4 wheel 
drive vehicles you don't have to compro- 
mise by driving a beast of burden. 


A FIRST FOR THE FAMILY CAR: 
FOUR WHEEL DRIVE. 

For the low price of $4,889 (In Calif., 
it’s $5,067.)* you get the first passenger 
wagon with full time front wheel drive, 
that becomes 4 wheel drive at the flick of 
a lever inside the car. And standard features 
like power assist front disc brakes, all 
purpose radial tires, rear window washer 
and wiper and AM push button radio. 

The 4 Wheel Drive Wagon also delivers 
gas mileage other 4 wheel vehicles can't 
reach. 36 highway and 26 city miles ona 

gallon of lower cost regular. (In Calif., it’s 
39 highway and 20 city mpg.)** 


wheel/4 wheel drive capability of our 
4 Wheel Drive Wagon. 

And if you enjoy the wide open spaces, 
you'll really like the Brat's open back, com- 
plete with carpeting and two fresh air, bucket 
seats with seat belts. Because now the sky's 
the limit to the fun you can have in a car. 


A CIVILIZED PRICE. 

For just $4,589 (In Calif., it's $4,767. )# 
you get features like a 4 speed transmission, 
push button radio, tinted glass, radial tires 
and a trip meter. You can also add options 
like camper tops, a tonneau cover, roof 
bars, electric winch and a sliding rear 
window. 

What's more, a Brat won't interrupt the 
joy of driving with constant stops at the gas 
station. It delivers 36 highway and 26 city 
miles on a gallon of lower eost regular. (In 
Calif., it 


's 29 highway and 20 city mpg.)** 


The 4 Wheel Drive Wagon and the Brat. 
The Civilized 4 Wheel Drive Cars from 
Subaru. 

We think you'll go wild over them. 


Which means you can climb the steepest- Û 


hills in our 4 Wheel Drive Wagon, without 
paying a steep price. 


THE SUBARU BRAT. FUN ON WHEELS. 


The Brat has the same unique front 


*Total POE — not including dealer prep, inland transportation and tax. (In Calif., it's not including tax, license and inland transportation.) Wheel trim 


rings are extra cost options on 4 w € el drive wagon. Price does not include special striping, tires and wheels on Brat. **These figures are 1978 EPA 
test estimates for Subaru 4 Wheel Drive vehicles. Your actual mileage may vary due to the way you drive, driving conditions, the condition of your 
car and whatever optional equipment you might have. © Subaru of America, Inc., 1978. 


Popular 
Scien 


JUNE 1978 
Founded in 1872/Vol. 212, No.6 


ce 


MONTHLY® 


The What's New magazine 


HIGHLIGHTS Energy-saving awnings can help you keep your cool 
OF New materials and hardware reduce cooling load and dress up your home. PAGE 70 
THIS ISSUE 60-cycle AC from sunshine: solar Stirling engine 


Elegant application of an old idea could be the key to solar electricity. PAGE 74 


Mill lumber with your chain saw 


Now homeowners can beat the soaring cost of commercial lumber. PAGE 86 


New process makes gasoline from alcohol 
Unique catalyst rearranges hydrocarbons in energy-efficient conversion. PAGE 90 


Special auto section: developments, tips, accessories 
Spark plugs.. 


. new filters... 


‘79 preview.. 


. car stereos. More. STARTS PAGE 100 


COVER PAINTING BY RAY PIOCH 


CARS AND DRIVING: 


NEW PRODUCTS AND INVENTIONS 


SPECIAL SECTION Two-sided sandpaper .......... 22 
PS car test: mid-size wagons ... 30 Cargo caddy for easy loading ....140 
Sneak preview: '79 autos— | zl 

big-car era draws to an end .....100 

e | di nsmission _.103 


The inside story on 
w oil fi 4 

Spark plugs: Research is making 

them last longer, perform tetter . . 108 


Wankel sports car gives economy 111 
Tune your engine with 


Water-power controller i 


ELECTRONICS 


Projection TV—big boom coming? 26 
Build an all-in-one home computer 60 


an ignition oscilloscope ........ 112 
Try an in-dash hi-fi ............ 128 OUTDOOR RECREATION 


What you should know about 
wheel balancing ... . xps mg reb 


ENERGY NEWS 


Low-cost: solar cells ........... 62 
Splitting water with sunlight .... 66 
60-cycle AC from sunshine: 

solar Stirling engine ........... 74 


New process makes gasoline 
: 


Window insulators ............ 93 


Solar lab soaks up sunshine 
with exotic new ri 


Solar w 


Boat loaders for easier 


HOME AND YARD 
First in a two-part series: 
Small-appliance repair ......... 46 


High-rise greenhouse grows crop 
оп a ferris wheel .............. 


Energy-saving awnings 
can help you keep your cool ..... 70 


Mill your own lumber 


PS leisure-home plan: 


expandable retreat ..... мы We эеси, 92 
Water recycler purifies 
entire household supply ........ 162 


New ideas from the inventors ... 12 
fron 18 


What's new in tools ........... 82 
What's new in home improvement 83 


What's new in electronics ...... 84 


Shop talk «cu os ees ёз ёз сыз 160 


EDITORIAL OFFICES 380 Madison Avenue, New York, N.Y. 


10017 


Published monthly by TIMES MIRROR MAGAZINES, INC., 380 Madison Avenue, New York, N.Y. 10017 


SUBSCRIPTION SERVICE (Only mail ragareing subscriptions should be 
sent to Boulder, Colo., address below). New or Renewal Orders: Send to: 
Popular Science Subscription Department, Boulder, 
year $9.94, 2 years $15, 3 years, $20 in U.S. and its possessions. One 
year $13.94, 2 years $20, 3 yaara $28 in Canada and elsewhere. Single FICES New York: 380 

cago: 875 N. Michi an Ave. 
Fisher Building (48202), 


copy $1.25 in U.S. and $1.50 in Canada. 


Subscription orders processed electronically. All пазаве tion adjustments: 
Ox 


Write to Robert Harlan, Popular Science, 
80302. For chan 


2 | POPULAR SCIENCE 


nge of address allow eight weeks; please pve both old and 
new addresses. Notices of undelivered copies (Form 3579) to Mr. Harlan. 


Colo. 80302. One 


Second-class postage paid at New York, N.Y., and at additional mailing 
offices. Publication number 438480. Entered as second-class matter at 
the Post Office Department, Canada. Microfilm editions are available 
from ЖЕ МЫСЫ Microfilms, Ann Arbor, Mich. 48106. ADVERTISING OF- 
Madison Ave. (1 


0017). Tel. 212-687-3000; Chi- 
60611), Tel. das 337-7717; Detroit: 1716 


( 
Tel. 313-872-7060; Los Angeles (Pacific West 


Boulder, Colo. Coast): 3550 Wilshire Blvd., Suite 908 (90005), Tel. 213-380-1936. 


Mechanics and Handicraft de Popular Science (ib Copyright (O 1978 by 
Times Mirror Magazines, Inc. All rights reserved. Printed in U.S.A. 


Mo س‎ 99 oe Mom a ee a 


FILTER CIGARETTES 


IT TOOK TEN YEARS 


BUT WE FINALLY GOT YOUR 


Decades got your number. 
Only 5mg. of ‘tar: 

Now you might be won- 
dering why it took us ten years 
to reach 5mg. Well, if we were 
simply interested in lowering 
‘tar, we could have done it ina 
lot less time. After all, others 
have. 

But this wasn t just a num- 
bers game to us. Our goal was to 


reduce tar without removing 
taste. So we took our time. 
Finally, after ten years, we 
were good and ready. We had 
developed our “Total System.’ 
A totally unique way of deliver- 
ing truly satisfying taste in a 
5mg. cigarette. Thats why we 


say Decade is “The taste that took 


ten years to make: 

Every part of a Decade ciga- 
rette is arranged in perfect bal- 
ance with the others. The 
tobacco, the filter and even the 
paper. Only by concentrating on 
these parts are we able to perfect 
the whole. 


Warning: The Surgeon General Has Determined 


That Cigarette Smoking Is Dangerous to Your Health. 


© Leggett Group Inc 1978 


This One 


ТОТО 


YE-L2W- 


So try Decade. We think 
youll agree that 5mg. can bea 
very tasty little number. 


i Regular and Menthol. 


5 mg. "tar", 0.5 mg. nicotine ave. per cigarette by FTC method. 
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PS READERS TALK BACK 


Address letters for this column to: Readers Talk Back, 380 
Madison Ave., New York, N.Y. 10017. Because of the large volume 
of mail, we are unable to acknowledge unpublished letters. 


Low range for Jeeps 


In your March issue, a feature article 
written by Jim Dunne and Rich Ceppos 
appeared covering new  four-wheel- 
drive vehicles. On page 32 a statement 
was made that all the vehicles that 
were tested had a “low” range in the 
transfer case, except the Jeep. 

As the manufacturer of Quadra-Trac 
full-time four-wheel-drive systems for 
AMC/Jeep, we would like to point out 
that a low range is very definitely 
available. It is possible that the 
particular Jeep you tested did not have 
a iow range, as this feature is optional. 
But more than 50 percent of the 
Quadra-Trac assemblies we manufac- 
ture for AMC/Jeep do include a low 
range. 

J. R. Weigle, Account Representative 

Warner Gear Div. of Borg-Warner Corp. 

Muncie, Ind. 


Time for a change? 


Mr, Trites' article on motor oil [PS, 
Jan.] is most informative, but does not 
mention the time element in regard to 
oll changes. 

He talks about 6-7000-mile inter- 
vals, but in the case of many drivers 
like myself who drive 500 to 1000 
miles per month, this means changing 
oil only once or twice a year. Does this 
mean there is no harm in leaving the 
oil in the engine for such long periods? 
| recall hearing. that oil should be 
changed every 60 to 90 days, particu- 
larly in cold weather, but perhaps this 
is not necessary with the SE oils. 

John Bell, Beaver Falls, Pa. 


hobert T. Trites replies: "Automobile 
manufacturers have set a dual-stan- 
dard recommendation for oil-drain in- 
tervals. This recommendation gen- 
erally reads 7000 miles or three 
months, whichever comes first. 

"Most of the  extended-drain-oil 
manufacturers have data showing that 
the time element can be extended in 
the same ratio as the mileage. Thus, 
12-14,000 miles or six months, or 25- 
30,000 miles or one year, are common 
statements with extended-drain oils. 


Are You Moving Soon? 


= If you are pianning to move, 
: please notify us 8 weeks in 

make 
“Sure your subscription 
+: moves with you. Please use 
= this form and attach your 
= magazine address label. 
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The driver who accumulates low mile- 
ages should always change his oil by 
the calendar rather than by the odome- 
ter.” 


Where to get a tile stove 


Re the letter from Edmund l. Lazar, 
Bethesda, Md., in the March issue, ! 
think it is unfair to whet one's appetite 
for a Central European Tile Stove 
without giving the reader a chance to 
follow up and perhaps obtain one. Even 
warned as the reader is about the high 
cost, there are people who might be 
willing to pay the price. 
Question: What do | 
obtain such a stove? 
Elizabeth A. Russell, Aspen, Colo. 


do next to 


Mr. Lazar replies: "The only company 1 
know of that is involved with tile 
stoves is Hoskin Diversified Industries 
importers, Schoolhouse Farm, Etna, 
N.H. 03750. 

"Mr. Garlan Hoskin takes orders for 
stoves. The tiles are prepared in 
Austria, and once a year he imports an 
Austrian tile-stove maker, who builds 
the stoves on location.” 


Caution in vacuuming ashes 


In reference to Celey Baum's letter and 
your comment on the "Wood Stove 
You Can Weld” [RTB, Mar.]. ! can 
speak from experience that cleaning 
ashes from a stove using a shop 
vacuum cleaner can be a real experi- 
ence if the fire is not completely dead. 
Ashes are excellent insulators and will 
keep coals alive for a very long time. 
When they are ingested into the 
vacuum cleaner, the immediate forced 
draft can create a very exciting situa- 
tion, to say the least. | would advise 
anyone attempting this procedure to 
have adequate insurance and alterna- 
tive housing available—it is а very 
dangerous practice! 

Henry Kuhlau, Sumter, S.C. 


Employed with discretion, the proce- 
dure is okay. You should never attempt 
such a cleanout during the heating 
season unless you are able to shut 
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FTENED PASTE W “а 


CATCH THE 
COBRA 
| SPIRIT! 


For sporting weekends or family travel 
Cobra offers all the features and value you 
expect in a quality recreation vehicle. 
Choose from luxurious Supreme or family 
priced Fiesta motor homes, mini motor 
homes, fifth wheels or van conversions. All 


r 
Please send dealer name and free 
information on Cobra products. 


Name ————— — — 
are protected by Cobra's proven Owner 
It's time to own arecreation vehicle 
beautifully in tune with the times but em- Uu. c АЙЕ | 2. 


phatically apart from the crowd. It's time you 
Owned a Cobra. 


mailto: Cobra Industries 
Dept. E-12, PO. Box 1951 Elkhart, Indiana 46515 
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PS readers talk back 
[Continued] 


down the stove for several days to 
certain all coals are dead. You certai 
ly wouldn't want to turn a shop v 
into a forced-draft furnace—which 
what would happen if it sucked in li 
coals. 


Condensation with 
inside shutters ? 


| read with great interest your articl 
“Window Heat Loss" [Јап.], espe 
cially the sections dealing with insid 
shutters. But | am puzzled that yo 
didn't mention the condensation pro 
lem that occurs when you insulate o 
the interior side of glass surfaces 
which allows them to reach dew-poi 
temperatures and condense moisture i 
household air. The two shutte 
described in the article do not рау 
vapor seals tight enough to overcom 
this problem. 
Sol C. Levine, Presiden 
North Shore Ecology Cent 
Highland Park Il 


Dr. Luis Summers, assoc. professor о 
architectura] engineering at Penn Stat 
University, replies: "You are correct ii 
your assertion that the glass surfac 
will very probably fall below the de 
point temperature of the warm insid 
air. We have not found it to be 
problem in our application, however 
When condensate is present, it ha: 
been in the form of a light frost, whic! 
seems to sublimate quickly when the 
sun hits it or when the panels art 
opened. 

"On the windward side of the house 
the infiltration of outside air keeps the 
glass surface dry; the condensate i: 
generally limited to the lee side wher 
the flow of air is outward. 

“Condensation, if it occurs, shoulc 
not present a significant problem i 
aluminum or treated-wood windows are 
used. Olider-type wood windows tha 
are susceptible to decay might be 
damaged with prolonged exposure. 

"To minimize the possibility of prob 
lems, l'd suggest standard methods о; 
humidity control (vent fans in kitcher 
and bath, polyethylene ground cove 
over crawl space, exhaust for th: 
dryer), and sealing the edges of the pan 
els as well as possible.” 


Editor's note: In our March issue we 
printed a letter from a reader with ar 
ice-dam problem and solicited hel 
from those of you who had a solution 
The heavy response indicates that the 
problem has been a common one 
especially with the past two severe 
winters. We'll print a selection o 
readers’ suggestions—plus a sourci 
list for commercial solutions—in a fal 
issue, 


Correction: Scotch Post-It double-face 
adhesive ("What's New For You 
Car," Mar.) is described as coming ir 
a one-by-two-inch roll for $1.98, Thi 
roll is actually one by 200 inches. 
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| Whoever you аге, you can find the in- 
surance you need at The Insurance Store. 
Because The Insurance Store has 
ir We enough different kinds of insurance to fit 

۹ E pa] just about anyones lifestyle. 
р * ul So whether you need the usual types of 
‚ „ coverage—or something out of the ordi- 
эъ el nary for your hobby or business — you can 
du a do business at The Insurance Store. 


1 dn | Г "E And select your insurance from a wide 
n | ivi d ` variety of leading companies — including 
as you are 


Continental Insurance. 

To see that you choose exactly 
what's right for you, every Insur- 
ance Store has an independent 


` From Subsidiaries of The Continental Corporation 


agent who knows each company's special 
capabilities and expertise. 

So he can help you find the specific 
company that gives you the best coverage. 
And the best service. Ata reasonable price. 

Maybe that’s why so many different 
people from coast to coast have shopping 
at The Insurance Store in common. 

To find the nearest Store, check the 
Yellow Pages for an agent listed under 
Continental Insurance. 

ў He's perfect for someone like you. 


featuring 


By EVERETT H. ORTNER 


Instant-picture news 


With Kodak competing in the instant- 
picture business, you'd think that poor 
old Polaroid would be suffering. Not 
so. Polaroid had its first billion-dollar 
year in 1977, and has been inspired to 
all sorts of technological razzle-dazzle. 
One example: a new SX-70 film that de- 
velops in half the time, That's about 
four to five minutes for almost com- 
plete development, compared with the 
old eight to nine. The film should be 
available nationally by the time you 
read this. You can spot it by the in- 
scription on the front: "New, Improved, 
Faster Developing.” 

And what is Kodak up to in the 
instant-picture war? Kodak is replacing 
two of its models, the EK4 and EK6, 
with, respectively, the Colorburst 100 
and Colorburst 200. The differences 
are minor: The Colorburst 100 has a 
motor (compared with the  EK4's 
crank), making it more competitive with 
Polaroids motorized Pronto, and both 
the 100 and 200 have a slightly rede- 
signed rangefinder. They sell for $44.95 
and $54,95, The higher price for the 
200 model buys a lens cover and bat- 
tery check. 


Better and closer 


Teleconverters, those inexpensive op- 
tical devices that double or triple the 
focal length of a lens, have been re- 
garded with prejudice by finicky pho- 
tographers: They degrade the image, 
sometimes unacceptably. They cost two 
or three stops in maximum aperture, 
often necessitating slow shutter speeds 
that may introduce camera shake, fur- 
ther degrading the image. 

Some new high-quality converters 
may now remove those prejudices. 
They are the Vivitar 2X Matched Multi- 
plier (shown below) and a pair from 
Nikon: a TC-1 for lenses of 200mm 


focal length or less, and a TC-2 for 
lenses of 300mm and up. The Vivitar 
Matched Multiplier is made for one 
specific 


lens, the Vivitar 70-150mm 
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THROUGH THE VIEWFINDER 


close-focusing zoom. When added to 
that lens, it not only doubles the focal 
range, to 140-300mm, but also doubles 
the close-up 1:4 image-object ratio to 
1:2—half life size. The Multiplier is $60. 
Vivitar will throw in the zoom lens for an 
additional $250. 

The Nikon converters are designed 
to work with any Nikon-mount lenses. 
They cost $199 for the TC-1 and $399 
for the TC-2. Are they worth all that 
money? Another lens maker, who has 
tested the Nikon converters in his op- 
tical lab, told me: "Don't quote me, but 
they're terrific.” 


Lasers preserve the past 


Dr. Charles S. Ih of the University of 
Delaware has a new way of preserving 
color images: holographically, by means 
of lasers. The dyes in color films 
have a limited life—at best, probably, 
around 50 years. Up to now, preserving 
a color transparency permanently re- 
quired making three color-separation 
negatives on b&w film. Ог, th, using 
lasers with three different wavelengths, 
superimposes the red, green, and blue 
portions of the color on one piece of 
film. For almost infinite preservation, 
he could print a hologram on metal. 


Snapshots 


e Movie cans are a nuisance to 
store. You've got to keep them flat; 


otherwise they roll off the shelves. And 
did you ever try to pull one out of the 
bottom of a stack? Now Yankee Photo 
Products (5900 Wilshire Blvd., Los 
Angeles, Calif, 90036) has joined the 
squares. Its answer: cans that stand 
up like books. They come in 200- and 


400-ft. reel-and-can sets (the reels are 
round) for $1.20 and $1.50. 

€ Agía Brovira is surely one of the 
world's great black-and-white en- 
larging papers—sensitive and sensuous. 
Now it will also come in a quick-fix, 
quick-wash resin-coated form, called 
Agfa-Gevaert Polyethylene. Recom- 
mended fixing time is two to three min- 
utes. Washing time is four to five min- 
utes. If you've been in the habit of 
leaving your paper in the fixing or wash 
bath for extended periods, don't do it 
with these papers, or any RC papers. 
It causes image degradation. 

€ if you've been shooting Ekta- 
chrome 200 at an exposure index of 
400 and paying for special processing, 
here's money-saving news: Starting in 
August, there'll be Ektachrome 400. 


Polaroid 
invented 
the 
world's 
unique 
single- 
lens 
reflex 
camera. 


The $X-70" Alpha 1 Land 
camera is the world's only 
single-lens retlex camera 
that folds. To achieve 
both compactness and 
brilliant performance re- 
quired conceiving and 
designing an extraor- 
dinary optical system. The 
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unique Polaroid* Fresnel 
mirror collects and concen- 
trates more light than any 
other single-lens reflex 
system, making the SX-70 
viewtinder one of the bright- 
est in photography. The 
SX-70 lens is equally unique. 
It is only one inch in 


diameter and even less 
than that in thickness.This 
remarkable lens can tocus 
from infinity to as close 

as 10.4 inches. (No con- 
ventional lens can do this.) 
Polaroids $X-70 Alpha 1. 
Unique optics fomsuperb, 
clear instant pictures. 
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Marlboro Red or Longhorn 100° — 
you get a lot to like. 


Warning: ken dosi е General Наз Determined 
That Cigarette Smoking Is Dangerous to Your Health 


NEW IDEAS FROM THE INVENTORS 


ILLUSTRATIONS BY RAY PIOCH 
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Intercity buses transport electric cars 


Suburban and intercity commuters who 
need local, flexible, personal, in-town 
transport might save fuel and help 
reduce pollution and highway traffic 
with this long-haul, small-car trans- 
porter system. With access by let- 
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Camper fold-out shelters table 


With these  claw-ended adjustable 
uprights clamped between the rain 
gutter and bottom skirt of your van or 
camper, you could fold out a table, 
rail-mounted cabinets, and a sheltering 
canopy that would make outdoor din- 
ing more comfortable in any weather. 
Unclamped and folded down, the as- 
sembly would travel easily. 


The following patents have been issued on these inventions: Car 
transporter—No. 3,933,258 to R. W. and J. P. Forsyth, Upland, Calif.; 
Tabie canopy—No. 3,934,924 to J. Diliberti, San Diego, Calif.; Weed 
,935,670 to R. H. Pluenneke, Greenwood, and W. G. Dykes, 
Vicksburg, Miss.; Ladder supports—No. 3,933,221 to V. Н. Sorenson, 
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down ramps at both ends, the “bus” 
would ferry you and your drive-on elec- 
tric car between remote and central 
depots, so you'd only need to drive 
your rented, limited-range, satellite car 
over short distances at both ends. 


Electric probe kills weeds 


Rolling along behind a gardener or 
farmer, this wheeled carrier of a high- 
voltage generator would power his 
hand-switched, weed-killing probe. It 
would also allow him to thin crops or 
eliminate suspect roots with ease, 
accuracy, and safety. А cutter wheel 
on the cart would ground the moving 
voltage source. 
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Rail let-downs steady ladder 
Unfolded from the lower, outer rails of 
an extension ladder, these hinged, 
adjustable side supports would help to 
steady the ladder, especially on soft, 
sloping, or uneven ground. The braces 
could be locked quickly at any setting 
and just as quickly unlocked to put the 
ladder away. The bottom legs could also 
be length-adjusted to improve footing 
on sloping surfaces. 


Anchor pins change flukes 


Removable and interchangeable parts 
on this anchor assembly would let you 
arrange or re-angle different flukes for 
a more secure grip on mud, sand, or a 
rocky bottom. Thumb screws and built- 
in stops and sleeves would let you 
adjust the anchor quickly to particular 
needs, or disassemble it easily for 
compact, below-deck storage. 


Staffordsville, Conn.; Anchor—No. 4,058,078 to W. Stelling, N.Y., М.Ү. 

Copies of patents may be ordered, by number, from the Comm :'s- 
sioner of Patents and Trademarks, Washington, D.C. 20231, at 50 
cents each. To write to an inventor, if address above is insufficient, 
address him by name and patent number in care of the Commissioner. 
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Respect. It's been part of the Marines for over 200 years. It comes from a job well done. And whether that job is 
leading a squad of 12 Marines, or mastering a complex radar system, we 11 make sure you get the skills to do it best. If 
respect is part of your job requirements, mail the card. Or call 800-423-2600, toll free. In California, 800-252-0241 
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Available for immediate delivery from Contemporary Marketing 
The Original, "Industry Awakening Advance in Personal Computers" 


Just Released 
. HIGH SPEED PRINTER 


ACCESSORY 


Featurin 
IEEE-488 


The Commodore PET -- Its technology is so advanced; its concept, so 


remarkable; its ease of operation, so utterly simple, and its cost so incredibly low, that over- 
night it has given rise to a brand new era -- The Age of the Personal Computer. 


THE PET has become the standard for the 
emerging personal computer industry. 
Computer magazines, trade journals, con- 
sumer and business publications have 
lauded its discovery. POPULAR SCIENCE 
put THE PET on its October, 1977 cover, in 
full color, and devoted a feature news story 
to the coming revolution in personal and 
office computing. PLAYBOY, February, 
1978, gave full color coverage to the “тіпа: 
boggling” PET. 


IN A LEAGUE WITH IBM, HP 

AND WANG MINICOMPUTERS 

THE PET should not be confused with game 
products that hook up to household T.V.'s. It 
is a minicomputer. What sets THE PET light 
years apart from other computers is its 
price. While the others cost from $11,000 to 
$20,000 and more, THE PET, with similar 
capabilities and power, costs only $795.00. 


One extremely important capability shared 
with HP's minicomputer, and full size com- 
puters, is its IEEE-488 Bus. This standard 
data/control channel means your PET can 
be directly connected to a variety of 
peripherals and laboratory measuring 


equipment. Over 120 pieces of compatible 
equipment such as counters, timers, spec- 
trum analyzers, digital voltmeters and 
printer plotters from manufacturers such 
as HP, Phillips, Fluke, and Textronix are 
currently available. 

ROM Magazine, January 1978, writes, 
“THE PET comes out of the box, plugs 
into the wall, and is ready to use." It is 
equipped with a CRT video display with 
reverse and blink features, an alpha- 
numeric keyboard with complete graphics 
and a built-in standard cassette tape deck. 


THE PET is an exceptionally powerful think 
tank with 8K bytes of RAM (User Memory). 
Optional equipment, permits expansion to 
32K. The system contains 14K bytes of 
ROM (Program Memory). 


THE PET COMMUNICATES IN THE 
EASIEST COMPUTER LANGUAGE 
Computers talk in many languages. The 
easiest is BASIC or English-like words. If 
THE PET wants you to press a Key, it will 
flash, "Press such and such”, ri T a the 
display. You speak back to PET 
through its full size 73-key коош 


EXTENSIVE CHARACTER 

ORIENTED GRAPHICS 

The unit features a 9-inch, high resolution, 
1000 character CRT. Characters are ar- 
ranged 40 columns by 25 lines on an 8x 8 
matrix for superb graphics. 

WHAT IS THE PET REALLY FOR? 


It is the single most important hos: 
device for any computer related subject. It 
can help a youngster learn number facts, or 
help a med student do tissue analyses. It 
will entertain the most sophisticated data 
application, or the simplest inquiry- 
response assignment. 

IN THE LAB it handles instrumentation, 
process monitoring, computer aided in- 
structions, and more. A number of Fortune 
500 companies have already made PETS an 
integral part of their la 
office system. 


As a BUSINESS TOOL it will; Maintain 
ledgers. Illustrate cash flow charts. Keep 
payroll records. Create P & L's. Control in- 
ventory. Store and analyze sales data. Draw 
bar graphs. Issue invoices. Do statistical 
work. Hook up to on-line computer system. 


and general 


THE PET is the only totally integrated, 
self-contained, personal computing system. 
It measures a compact 1677" wide; 1812" deep; 


14" high, and weighs just 44 pounds. 
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Bar Graphs 


As an AT-HOME TOOL it will; Compute 
state and federal tax returns. Make heat 
and insulation analyses. Keep Christmas 
lists. Keep checkbook and finances up to 
date. Programs are even being developed 
to store recipes and to compute larger or 
smaller portion requirements. 
WHO IS THE PET FOR? 
Engineers, scientists, doctors, educators, 
students of computer science, attorneys, 
stock brokers, realtors, insurance people, 
list brokers, home economists, churches, 
grocery store owners, automobile dealers, 
sales people, organizations. 
JUST FOR FUN 
There is hardly a game, from Blackjack to 
Master Chess, that cannot be programmed 
into the unit. A variety of game programs is 
currently available. 
ANNOUNCING THE PET PRINTER 
This powerful word processing accessory 
lets you print hardcopies, invoices, and com- 
puter correspondence. Faster than an IBM 
lectric, THE PET Printer delivers 60 
characters per second at a sustained rate -- 
or 3,600 characters every minute -- with 
upper and lower case capability. Characters 
are 1/8" tall and printed in a 7x8 dot 
matrix. The printer uses a standard 8'2" 
wide paper roll. And, most unbelievable -- it 
is only $599.95. 
PERIPHERAL SECOND CASSETTE 
This optional component expands storage 
and increases flexibility. Only $99.95 


Amortization Chart 


Blackjack 


MILES OF SOFTWARE 


Listed below is a samping of currently 
available PET programs. "BASIC BASIC" 
shows you how to write a program for the 
unit. You can actually develop your own 
programs to meet personal requirements. 


GAME PROGRAMS ARE $9.95 EACH: 

t; Black Jack | Draw Poker || Galaxy Games 

- Space Flight . Target Bong, Off-The-Wall 
| ^ Lunar Lander, Wumpus, Rotate, Tic-Tac-Toe 

— Osero, Reverse `` Spacetrek ^' Kingdom 
PROGRAMS AT $14.95 EACH: 

l Mortgage Analysis : Diet Planner and Biorhythm 
О Basic Basic-by Lodewyck and James 


| PROGRAMS AT $24.95 EACH: 


LI Basic Investment Analysis-loans, annuities, return on 


| regular and irregular sequences of payments, calendar 


calculations | : Stock Portfolio Recordkeeping and 


| Analysis-keeps track of buys, sells, and dividends. 


Calculates current value, rates of return = Checkbook 
Recordkeeping and Analysis-keeps track of checks and 
deposits. Analyzes expenses by date and type 
PROGRAMS AT $29.95 EACH: | 

— Basic Math Package-matrix addition, multiplication, 
determinants and inverses to 1o x 16, solution of 


simultaneous linear equations, vector and plane geometry | 


calculations, integration by trapezoidal, Simpson s rule or 
Gaussian quadrature, differentiation 

(| Basic Statistics Package-mean, median, variance, 
standard deviation, skewness, kurtosis, frequency distri- 
bution, linear regression, T-tests, correlation analyses 


FREE ORIENTATION PACKAGE 

Your PET comes complete with two pro- 
grams and an easy-to-follow instruction 
manual. By working through the routines 
you will quickly discover how easy it is to 
gain command of your personal computer. 


TECHNICAL SPECIFICATIONS 


Rance LER Memory К 
т 55 (user memory); BK internal, 
expandable to 32K bytes 
Read Only Memory (operating system resident in the 
| computer); 14K bytes 
IC interpreter program 
4K-Operating system 


1K-Diagnostic routine 
1K-Machine language monitor 
VIDEO DISPLAY UNIT 
9" enclosed, black & white, high resolution CRT 
1000 character display, arranged 40 columns by 25 lines 


8 x 8 dot matrix for characters and continuous graphics 

Automatic scrolling from bottom of screen 

Winking cursor with full motion control 

| Reverse field on all characters (white on black 
black on white) 

64 standard ASCII characters; 64 graphic characters 

KEYBOARD 

915" wide x 3" deep: 73 keys 

All 64 ASCII characters available without shift. 
Calculator style numeric key pad 

| All 64 graphic and reverse field characters accessible 
from keyboard (with shift) 

Screen Control: Clear and erase 

Editing: Character insertion and deletion 

CASSETTE STORAGE 

Fast Commodore designed redundant-recording scheme, 
assuring reliable data recovery 


Cassette drive modified by Commodore for much higher 
reliability of recording and record retention | 

High noise immunity, error detection, and correction 

Uses standard audio cassette tapes 

Tape files, named 

OPERATING SYSTEM | 

Supports multiple languages (BASIC resident) 

Machine language accessibility 

File management in operating system _ 

Cursor control, reverse field, and graphics under 
simple BASIC control 

Cassette file management from BASIC 

True random number generation or pseudo 
random sequence 

INPUT/OUTPUT 

All other 1/0 supported through IEEE-488 instrument 
interface for peripherals | 

О automatically managed by operating system software 

Single character I/O with GET command 

Easy screen line-edit рау | 

Flexible VO structure for BASIC expansion 
with peripherals 

BASIC INTERPRETER 

BK BASIC; 2075 faster than most other 8K BASICS 

Upward expansion from BASIC language 

Strings, integers, multiple dimension arrays 

10 significant digits; floating point 

Direct memory access: PEEK and POKE commands 


Contemporar 


Teaching Trigonometry 


SERVICE WORLDWIDE 


THE PET is made in the United States by 
Commodore International, a worldwide, 
vertically-integrated manufacturer of elec- 
tronic products for home and industry. 
Because your PET is self-contained and 
compact, professional factory service is 
never far away. If ever major service is re- 
quired, the unit can simply be returned by 
UPS to an authorized factory PET clinic. 


You can order your PET by sending a check 
or money order for $795.00 plus $20.00 for 
shipping and insurance. To order the PET 
Printer, add $599.95 plus $12.00 for 
shipping and insurance. The Second 
Cassette is $99.95. No shipping and in- 
surance charges are required when order- 
ing a second cassette or programs with your 
PET. Credit card orders are invited to call 
our toll free number below. Orders will be 
accepted on our TELEX, No. 25-5268. 


CONTEMPORARY MARKETING 


Contemporary Marketing is a major source 
for advanced electronic products. Our com- 
mittment to this exciting industry is the 
reason why Contemporary was selected to 
bring THE PET to you. In comparison with 
other full-fledged computers, it is an in- 
credible value. Nevertheless, we recognize 
that it is a substantial investment for any 
company or individual. Please be assured 
that we are pledged to protect your invest- 
ment. As a Contemporary PET owner, we 
will see to it that you are kept abreast of all 
new peripherals and software, as they are 
developed. We want you to use THE PET 
with complete confidence. If, for an 
reason, you are not satisfied with your PET, 
simply return it within 30 days for a prompt 
and courteous refund. 


THE PET is perhaps the most exciting 
discovery in many years, and demand is 
enthusiastic. If our lines are busy, please 
call again. 


ORDER DIRECT 
CREDIT CARD ORDERS CALL TOLL FREE 


800-323-2272 
ILLINOIS RESIDENTS CALL: 312-595-0461 
TELEX ORDERS: 25-5268 


Order your PET, Printer Accessory, 
Second Cassette and Programs from 
Contemporary Marketing at: 
790 MAPLE LANE DEPT. PS6 

BENSENVILLE, MINOIS 60106 
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SCIENCE NEWSFRONT 


By ARTHUR FISHER 


Scissors-wing aircraft 


Last month, our editor-in-chief wrote in 
"What's News' about the revival of 
the  flying-scissors aircraft concept, 
originally developed by the noted aero- 
dynamicist Robert T. Jones for NASA, 
and pictured on the cover of our 
October '72 issue. The idea behind the 
pivoting wing, you'l recall, was to 
allow a plane to take off and land at 
conventional speeds with the wing in 
normal position, but to fly at su- 
personic speeds with the wing at an 
angle. Advantages: gains in fuel econ- 
omy and avoidance of ground-heard 
sonic booms. 

We didn't have a picture of the 
revived design to show you last month, 
so I'm including it now: a model of the 
40-foot-long AD-1. We'll do a full story 
on the amazing craft in a later issue. 


Spinach power 


Biochemist Elizabeth Gross of Ohio 
State University has developed a solar 
battery that runs on spinach-leaf chlo- 
roplasts—minute chlorophyll-containing 
masses. Operating on what is essen- 
tially a photosynthetic process, the 
device puts out about 20 microwatts of 
electricity in sunlight. "| don't think 
the electric company needs to start 
worrying quite yet,” says Prof. Gross. 


Superduperpressure 


The highest steady pressure ever re- 
corded experimentally has been re- 
ported by physicists at the Carnegie 
Institution's Geophysical Laboratory in 
Wash., D.C. It amounts to 25.2 million 
pounds per square inch, or, in the units 
high-pressure scientists prefer, 1.7 
megabars. (A bar is approximately the 
atmospheric pressure at sea level; a 
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megabar is a million bars.) The new 
record, equivalent to about 700 times 
the pressure exerted on the Earth's 
crust by Mt. Everest, is three times 
higher than any previous experimen- 
tally achieved pressure. The experi- 
ments, supported by the National 
Science Foundation, were performed in 
a diamond anvil cell [see "Superpres- 
sure,’ PS, Feb. 77]. 


Laser acupuncture 


The manikin in this photo is used as a 
guide for the ancient and honorable art 
of Chinese acupuncture—it's ‘‘tattoo- 
ed with the traditional 700 acupunc- 
turing points. But there is nothing 
traditional about the pencil-like tool 
being demonstrated. It is a laser gun 
that uses fiber optics to transmit light 
from a helium/neon laser to the 


patient's skin. Because red light 
passes easily through skin, the rosy 
laser beam penetrates to a depth of 
from 0.1 to 0.4 inches with a harmless 
power of only two milliwatts. Result: 
acupuncture that is both aseptic and 
painless. The laser unit is made by the 
German firm of Siemens AG. 


New computer circuits 


The revolution in  microelectronics, 
amply reported in recent issues of PS, 
has brought computer capabilities to 
levels unimaginable a decade ago. 
Now scientists at IBM report what they 
term a major advance in logic and 
memory circuits that may lead to even 
more remarkable performance in high- 
speed computers. 

The experimental circuits, developed 
at IBM research centers in Yorktown, 
N.Y., and Zurich, Switzerland, operate 
on totally different principles from the 
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devices 


familiar semiconductor that 
dominate the world of microelectronics 
today. They are made up of Josephson 
junctions, named after British physicist 
Brian Josephson, who predicted in 
1962 that an insulator might act like a 
superconductor if it were placed be- 
tween superconducting metals. Circuits 
relying on this effect must therefore be 
cooled by liquid helium to only a few 
degrees above absolute zero. The top 
photo shows an experimental memory 
chip being lowered into a liquid helium 
bath. The bottom photo is a scanning 
electron micrograph of a Josephson 

Continued 


Iw You can add a touch of space-age elegance NEW TECHNOLOGY 
m—— as you protect your home with the world's fírst 


microprocessor wall switch from JS&A. 
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ROOM TIME 


TheWinners 


ALARM ON 

ALARM ON 

OFF | SET 
LJ п 


These two items are the best selling new 
electronic products. Can you figure out why? 


New products often surprise us. We never 
quite know why one product stands out and 
becomes a big seller. 

In our recent catalog, our Security Switch 
and Mini Travel Alarm were in greater demand 
than any other item. Both are new innovations 
using newly developed technology, and both 
are being sold by the thousands. See if you 
can understand why: 


THE MINI TRAVEL ALARM 

It's small. And because it's small, it fits any- 
where. In your briefcase or in your pocket. 

The new JS&A Travel Alarm measures only 
зв" x 114" x 272" and has a small easel support 
on the back. Just set the alarm, and the elec- 
tronic beep will wake you up. The clock move- 
ment is totally solid-state, and a built-in night 
light lets you view the time in the dark. 

But the JS&A Travel Alarm does more. First, 
it makes a great pocket watch. The small imita- 
tion black leatherette carrying case that comes 
with the unit has a window so you can view the 
time even when the unit is in its case. 
Secondly, it tells accurate time —within fifteen 
seconds accuracy per month. And finally, it's 
inexpensive—only $29.95 complete with 
carrying case and two readily-available hear- 
ing aid batteries. It makes a perfect gift for your 
secretary, business associates, best custom- 
ers, and friends. 

There is also a deluxe version with a built-in 
timer and dual time zone capability. You can 
now display one time while keeping the 
second time in memory. 

The Travel Alarm can be ordered by calling 
our toll-free number below or sending your 
check for $29.95 for the regular version or 
$39.95 for the deluxe version. Please add 
$2.50 postage and handling. 


THE SECURITY SWITCH 

Its just another very clever application of 
solid-state technology for the home or office. 

You know those security timers that turn 
your lights on and off while you're away? They 
are supposed to deter burglars and vandals 
because they make your home look lived in. 

But any halfway experienced burglar can 
see the difference between the lights you use 
when you're home and the lights you use when 
you re away. 

Now a new space-age device programs 
your lights to respond to a pre-determined, yet 
random living pattern. And unlike the devices 
that fit into an electrical outlet, this device 
simply slips into your existing wall switch. 


A built-in LED digital clock displays the time. 
When you leave, you turn the switch on. You 
can choose between five different programs 
depending on the room you're in. You tell the 
built-in microprocessor-based computer cir- 
cuit which room you're in by entering a 
number. Then the lights controlled by the 
switch in that room turn on and off just as if the 
room were being used on a daily basis. 

Because it's random, the unit will turn on 
and off at varying times on different days but 
always during the approximate times they 
would normally go on if you were at home. 

To install the unit, you simply turn off the 
fuse for that outlet, remove your present light 
switch, and replace it with the new one. 
There's no soldering required — just twist on a 
few wire nuts and you're finished. 

The switch can be overridden and used just 
like a regular light switch by pressing a button 
to turn on the light. One of the nice features of 
the system is its appearance -that of a space- 
age switching system-— sure to be a conver- 
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The new JS&A Travel Alarm will fit in your 
briefcase, pocket or purse and it takes up as 
much space as four quarters. 


sation piece in any room. 

The only drawback is that in a power failure, 
the lights go on and stay on after the power 
outage. But this could also be considered an 
advantage as it would warn your neighbors to 
stop by and check out your home. 

The Hutec security switch costs only $39.95 
plus $2.50 for postage and handling per order. 
It is well worth a test. If you like the switch, 
order some for your entire home. Even if they 
just replace your existing switches, you'll have 
the only home on the block with a digital watch 
in each one of your light switches. 


DISCOVER THEM YOURSELF 

Both of the above products are available 
with a 90-day parts and labor warranty and our 
30-day guarantee of satisfaction. If you are not 
completely satisfied, return them within 30 
days for a complete refund. Illinois residents 
please add 5% sales tax. The most you pay for 
postage and handling is $2.50 per order, no 
matter how many items are in the order. 

JS&A is America's largest single source of 
space-age products—further assurance that 
your modest investment is well protected. We 
personally stand behind the quality and the 
service of both products. 

It took our catalog to help us discover two of 
America's hottest new products. Discover 
them yourself—at no obligation, today. 


Dept. PS Опе JS&A Plaza 
Northbrook, Ill. 60062 (312) 564-9000 
Call TOLL-FREE ..... 800 323-6400 
In Illinois Call ....... (312) 498-6900 

©JS&A Group, Inc.,1978 


Before you buy any tent, 
compare the Coleman Classic 
against the crowd. (At a 
campground, it'll be the one 
that goes up so fast.) 

Because this is one tent 
that's really easy to erect. 
There are just two poles and 
a crossbar. Color 
coded to help you 
fit 'em together. 
With Coleman's 
exclusive Lock-O- 
Matic system, you 
adj. st the poles 
with a quick twist. 
And after you get it 
ир—1ї stays up. 

Then compare 
usable space, not 
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= Itgoes up like a breeze, 
` stays up in a gale. 


just “floor space:’ (Sloping 
walls can reduce it.) See how 
the Classic gives lots of head- 
room, clear out to the wall. 

Next, grab a handful of the 
rugged sidewall fabric. It's 
spun polyester for added 
strength and less weight. And 
like all Coleman tents, it's 
flame resistant. Give those 
double lap-felled seams a 
healthy tug. That's the feel 
of quality! 

Check the Classic's triangu- 
lar windows. They'll catch 
every breeze and assure cross- 
ventilation. 

Notice that the weather 
flaps zip-up tight from inside. 
That’s a difference you'll 
appreciate in a drizzle. 


ic: 


The Classic even has a 
threshold that helps keep out 
leaves and dirt. 


At tent is one of the E? 
investments a camper makes. 
So invest in one that'll go with 
you for years! Go with a 
Classic or one of our six other 
Coleman designs. 


Remember: Coleman equip- 
ment can come in 

handy in storms, 
blizzards and 
power losses too. 


Science newsfront 


[Continued] 


circuit that can switch in just БО pico- 
seconds (trillionths of a second). The 
memory cells have an access time of 7 
nanoseconds (billionths of a second). 
Perhaps more important, the Joseph- 
son circuits generate minute amounts 
of heat—mere  microwatts. That is 
thousands of times less than the heat 
that must be dissipated from conven- 
tional high-speed transistor circuits. 
Significance: The new circuits could be 
packed very tightly. This becomes 
crucial at very high switching speeds 
because the distance from one circuit 
to another—and thus the time it takes 
for an electrical impulse to move 
between them—becomes the major 
limitation on a computer's speed. For 
example, if an electrical signal is to 
travel from one circuit to the next in a 
zippy 100 picoseconds, the circuits 
must be no more than about a half inch 
apart. 


Nanook never had it so good 


The space age has come to dog sled- 
ding. An intrepid Japanese explorer, 
Haomi Uemura of Tokyo, is making a 
3728-mile trek, accompanied only by 
his trusty huskies, from northern Can- 
ada to the North Pole and then back 
along the length of Greenland's bleak 
interior—and the whole trip will be 
monitored by a NASA satellite (see 
sketch, right). Nimbus-6, used for 
experimental meteorological research, 
will pick up radio signals from the sled 
and relay them via a tracking station 
in Fairbanks, Alas., to NASA's God- 
dard Space Flight Center. The tracking 
is taking place at the request of the 
Smithsonian Institution, which is par- 
ticipating in the expedition. 


Solar polar mission 


More typical of NASA's aim in life is 
the proposed solar polar mission, illus- 
trated below in an artist's concept. If 
Congress approves, two spacecraft will 


be launched from the Space Shuttle in 
1983 to observe the sun from a totally 
new perspective. 

Until now, all planetary probes have 
been confined to the ecliptic, the two- 
dimensional plane that roughly inter- 
sects the sun's equator and contains 
the orbits of all the planets. But the 
two ships of the solar polar mission 
will explore the  three-dimensional 
space around the sun by flying over its 
poles. 

They will first be launched on a 
traditional  trajectory—in the  eclip- 
tic—to Jupiter, Then they will swing 
around the giant planet and use its 
immense gravitational field to  eject 
them on mirror-image paths out of the 
ecliptic—one north and the other 
south—back toward the sun. They will 
overfly the north and south solar poles, 
circle back over the opposite poles, 
and then return to the vicinity of Jupi- 
ter s orbit. 

Experiments on board the craft, 
solar physicists hope, will provide im- 
portant new data on the solar wind, 
cosmic rays, and the structure of the 
sun's corona or outer atmosphere. 5] 
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Coleman, 


Shop for details 
like these 
and rest easy. 


Every Coleman ‘78 catalog 
model bag is machine washable. 
Liner and cover are 
color-fast and 
pre-shrunk. 

You can literally 
feel the quality in 
the materials. 
And see the 
workmanship in 
stitches that are close and tight. 

Then there's the insulation. 
Selected: to keep its warmth 
and comfort trip after trip. 

|^" =r The quality is 

{ 7; “sy right. And so is 
(| C^  theprice. After all, 

v-  “s...we put our name 
on those bags. 


The Coleman Company, Inc 
Wichita, Kansas 


This prize Duesenberg Phaeton has 
just been polished with Excalibur. 


We asked the craftsmen at Harrah's in 
Reno if we could demonstrate the unparalleled 
shine and protective qualities of Excalibur. 
From the world's largest collection, Harrah's 
chose this prize 1929 Duesenberg. 

Of course, Excalibur 1s not exclusively for 
rare Duesenbergs. But if your car means 
something special to you, insist on Excalibur. 


YELLOWSTONE 


Send $1.00 for Color Brochure 
1978 Country Club and Camino Minis, 
5th Wheels, Travel Trailers and 

Park Models. Full Color, 16 Paaes. 


Name 

Address 

City 

аш S Н 


E Yellowstone, Inc. (mäa) | 
КАТА рано 
T 2 28163 County Rd. 20 W. 

TENURE DL us E | khart, IN 165 1 4 
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Bobby Unser says, 


LA "A new way to 
control roads 


ДР qmm 
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. SHOCK ABSORBERS 
` No conventional 


shocks can 
match 'em'" 


W ' They can't compete with 


Gas-a-just's top road contact 
and consistency in performance. 
Because Gas-a-just contains 
all-weather fluid and nitrogen 
gas separated by a patented 
floating/dividing piston that 
prevents performance let down. 
This and many more features 
mean Gas-a-just is superior to 
any ordinary brand. 

. (Built under license of 
Dr. deCarbon system) 
MacPherson Strut Replacement 
Cartridges also available. 


For more information, write 


i Wis 


CORPORATION OF AMERICA 


207 Eisenhower Lane South, 
Lornbard, Illinois 60148. 


Turtle Wax, lnc. 


Two-sided 
sandpaper 


Sanding has to be the most tedious 
part of woodworking. Any new idea 
that can make the job easier gets 
my vote. That’s why I like a new 
form of sandpaper called Sanding 
Squares, now being imported from 
England. 

Sanding Squares are made by 
laminating two sheets of high- 
quality sandpaper back to back, 
with a fabric stiffener in between. 
The result is a two-sided abrasive 
sheet that’s flexible enough to fit 
the work, yet stiff enough to use 
without a block. 

The stiffness has other virtues. 
It lets you cut Sanding Squares 
into thin strips with enough back- 
bone to work into tight spots with- 
out folding up. It also helps keep 
the Sanding Squares from curling 
and cracking, and that gives them 
long life. 

Sanding Squares come in packets 
of three assorted grits. Each square 
is actually a rectangle measuring 
344 by 49$ inches. Four different 
color-coded packs are sold, each 
with its own sanding specialty. 
There's a pack of brown garnet 
paper for general sanding of wood; 
a yellow aluminum oxide for wood 
and reprocessed wood materials 
such as particleboard; a black wa- 
terproof silicon carbide for paint- 
ed surfaces; and a waterproof ma- 
roon aluminum oxide for wood, 
stone, and metals. 

Sanding Squares are imported 
by Evode, Inc., Box 177, Somer- 
dale, N.J. 08083, and are sold at 
hardware stores and home centers. 
Price: $1.47 a pack.—A. J. Напа 


Burglar Alarm 
Breakth 


A new computerized burglar alarm requires no 


ghi 


installation and protects your home or business 
like a thousand dollar professional system. 


Its a security system computer. You can 
now protect everything— windows, doors, 
walls, ceilings and floors with a near fail-safe 
system so advanced that it doesn't require 
installation. 

The Midex 55 is a new motion-sensing com- 
puter. Switch it on and you place a harmless 
invisible energy beam through more than 
5,000 cubic feet in your home. Whenever this 
beam detects motion, it sends a signal to the 
computer which interprets the cause of the 
motion and triggers an extremely loud alarm. 

The system's alarm is so loud that it can 
cause pain—loud enough to drive an intruder 
out of your home before anything is stolen or 
destroyed and loud enough to alert neighbors 
to call the police. 


The powerful optional blast horns can also be 
placed outside your home or office to warn 
your neighbors. 


Unlike the complex and expensive com- 
mercial alarms that require sensors wired into 
every door or window, the Midex requires no 
sensors nor any other additional equipment 
other than your stereo speakers or an optional 
pair of blast horns. Its beam actually pene- 
trates walls to set up an electronic barrier 
against intrusion. 

NO MORE FALSE ALARMS 

The Midex is not triggered by noise, sound, 
temperature or humidity—just motion— and 
since a computer interprets the nature of the 
motion, the chances of a false alarm are very 
remote. 

An experienced burglar can disarm an ex- 
pensive security system or break into a home 
or office through a wall. Using a Midex system 
there is no way a burglar can penetrate the 
protection beam without triggering the loud 
alarm. Even if the burglar cuts off your power, 
the four-hour rechargeable battery pack will 
keep your unit triggered, ready to sense 
motion and sound an alarm. 


DEFENSE AGAINST PEEPING TOMS 

By pointing your unit towards the outdoors 
from your bedroom and installing an outside 
speaker, light, or alarm, your unit can sense a 
peeping Tom and frighten him off. Pets are no 
problem for the Midex. Simply put them in one 
section of the house and concentrate the 
beam in another. 

When the Midex senses an intruder, it re- 
mains silent for 20 seconds. It then sounds the 
alarm until the burglar leaves. One minute 


after the burglar leaves, the alarm shuts off 
and resets, once again ready to do its job. This 
shut-off feature, not found on many expensive 
systems, means that your alarm won't go wail- 
ing all night long while you're away. When your 
neighbors hear it, they'll know positively that 
there's trouble. 
PROFESSIONAL SYSTEM 

Midex is portable so it can be placed any- 
where in your home. You simply connect it to 
your stereo speakers or attach the two op- 
tional blast horns. 

Operating the Midex is as easy as its instal- 
lation. To arm the unit, you remove a specially 
coded key. You now have 30 seconds to leave 
your premises. When you return, you enter 
and insert your key to disarm the unit. You 
have 20 seconds to do that. Each key is regis- 
tered with Midex, and that number is kept in 
their vault should you ever need a duplicate. 
Three keys are supplied with each unit. 

As an extra security measure, you can leave 
your unit on at night and place an optional 
panic button by your bed. But with all its 
optional features, the Midex system is com- 
plete, designed to protect you, your home and 
property just as it arrives in its wellprotected 
carton. 

The Midex 55 system is the latest electronic 
breakthrough by Solfan Systems, Inc. — a com- 
pany that specializes in sophisticated profes- 
sional security systems for banks and high 
security areas. JS&A first became acquainted 
with Midex after we were burglarized. At the 
time we owned an excellent security system, 
but the burglars went through a wall that could 
not have been protected by sensors. We then 
installed over $5,000 worth of the Midex com- 
mercial equipment in our warehouse. When 
Solfan Systems announced their intentions to 
market their units to consumers, we immedi- 
ately offered our services. 


COMPARED AGAINST OTHERS 

In a recent issue of a leading consumer 
publication, there was a complete article 
written on the tests given security devices 
which were purchased in New York. The 
Midex 55 is not available in New York 
stores, but had it been compared, it would 
have been rated tops in space protection 
and protection against false alarms—two 
of the top criteria used to evaluate these 
systems. Don't be confused. There is no 
system under $1,000 that provides you 
with the same protection. 


YOU JUDGE THE QUALITY 

Will the Midex system ever fail? No product 
is perfect, but judge for yourself. All com- 
ponents used in the Midex system are of aero- 
space quality and of such high reliability that 
they pass the military standard 883 for thermal 
shock and burn-in. In short, they go through 
the same rugged tests and controls used on 
components in manned spaceships. 

Each component is first tested at extreme 


The Midex security computer looks like a 
handsome stereo system component and 
measures only 4"x 10V»"x 7." 


tolerances and then retested after assembly. 
The entire system is then put under full elec- 
trical loads at 150 degrees Fahrenheit for an 
entire week. If there is a defect, these tests will 
cause it to surface. 

PEOPLE LIKE THE SYSTEM 

Wally Schirra, a scientist and former astro- 
naut, says this about the Midex 55. "I know of 
no system that is as easy to use and provides 
such solid protection to the homeowner as the 
Midex. | would strongly recommend it to any- 
one. | am more than pleased with my unit." 

Many more people can attest to the quality 
of this system, but the true test is how it per- 
forms in your home or office. That is why we 
provide a one month trial period. We give you 
the opportunity to see how fail-safe and easy 
to operate the Midex system is and how 
thoroughly it protects you and your loved ones. 

Use the Midex for protection while you sleep 
and to protect your home while you're away or 
on vacation. Then after 30 days, if you're not 
convinced that the Midex is nearly fail-safe, 
easy to use, and can provide you with a 
security system that you can trust, return your 
unit and we'll be happy to send you a prompt 
and courteous refund. There is absolutely no 
obligation. JS&A has been serving the con- 
sumer for over a decade —further assurance 
that your investment is well protected. 

To order your system, simply send your 
check in the amount of $199.95 (Illinois resi- 
dents add 595 sales tax) to the address shown 
below. Credit card buyers may call our toll-free 
number below. There are no postage and 
handling charges. By return mail you will 
receive your system complete with all con- 
nections, easy to understand instructions and 
a one year limited warranty. If you do not have 
stereo speakers, you may order the optional 
blast horns at $39.95 each, and we recom- 
mend the purchase of two. 

With the Midex 55, JS&A brings you: 1) A 
system built with such high quality that it com- 
plies with the same strict government stan- 
dards used in the space program, 2) A system 
so advanced that it uses a computer to deter- 
mine unauthorized entry, and 3) А way to buy 
the system, in complete confidence, without 
even being penalized for postage and hand- 
ling charges if it's not exactly what you want. 
We couldn't provide you with a better oppor- 
tunity to own a security system than right now. 

Space-age technology has produced the 
ultimate personal security computer. Order 
your Midex 55 at no obligation, today. 


NATIONAL 
SALES 
М GROUP 


Dept.PS Опе JS&A Plaza 
Northbrook, Ill. 60062 (312) 564-9000 
Call TOLL-FREE ..... 800 323-6400 
In Illinois Call ...... (312) 498-6900 

(C JS&A Group, Inc.,1978 


BOATING BEAT 


By BOB BLACK 


New non-canoes from Grumman 


Grumman Boats, whose nearl$ half a 
million aluminum canoes ply the lakes 
and rivers of the world, has introduced 
a pair of new lightweight, hard-chine 
car-toppers, built to USCG level flota- 
tion requirements. 

The 3.8-meter craft weighs only 
170 pounds, and will carry up to 614 
pounds of people, gear, and motor. The 
beam is 54 inches. The bigger 4.4- 
meter (above) weighs 205 pounds 
without a control console and 227 with 
one. It's rated to handle 877 pounds of 
gear, motor, gas, and people, and with 
the console can carry a 25-hp motor. 
Speed: over 28 mph. Grumman Boats 
is in Marathon, N.Y. 13803. 


Other little fellers 


Michi-Craft, which also specializes in 
making aluminum  canoes—but with 
square sterns for out- 
board power on all 
models—has a new 
sporty 12-footer with а 
big 44-inch beam for 
stability. The boat takes 
power up to three hp 
and has a weight ca- 
pacity of 700 pounds. 
Michi-Craft is at 19995 
19 Mile Road, Big Rap- 
ids, Mich. 49307. 

Avon is now making 
a sailing kit (photo at 
right) for its inflatable 
Redcrest Dinghy—as an 
option—and it can be 
retrofitted to older Red- 
crests. The 18-foot alu- 
minum mast telescopes 
to 6'4", and the other 
components are equally 
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lightweight. The sailing 
rig really adds a new 
dimension to owning 
one of these sturdy lit- 
tle craft. 


Seeing the light? 


At a recent meeting of 
the U.S. Coast Guard's 
Rules of the Road advi- 
sory committee, а clas- 
sic example of govern- 
ment foolishness and in- 
terference was made 
public. 

The Coast Guard an- 
nounced it was planning 
to require new naviga- 
tion light systems оп 
pleasure boats, and that 
existing craft be refitted with such 
lights. The proposal is an outgrowth of 
even more stringent requirements on 
larger vessels. 

It would cover all boats operating 
under the new International Collision 
Regulations, effective outside any har- 
bor mouth or jetty line along the 
seacoasts. 

At the same time the Coast Guard 
proposed that all other existing rules 
systems be unified (Great Lakes, Inland, 
Western Rivers, etc.) and that the 
same proposed requirements prevail. 

What does it mean? It means that 


new light fixtures for small boats— 
costing between $100 and $200— 
would be required. And none is 


currently manufactured in this country. 
Matt J. Kaufman, president of the 
Boating Industry Association, says 
the overall bill could run to several 


EL тт 


hundred million dollars "without sav- 
ing a single life.” 

Kaufman adds that the Coast 
Guard is on record, in press releases 
and before Congress, as saying that 
they would make exceptions for pleas- 
ure craft in drafting the technical 
requirements implementing the interna- 
tional treaty. Further, they have been 
unable to find a single accident where 
the present light system was at fault.” 

Coast Guard Captain Richard Bau- 
man said, "The Coast Guard in unhap- 
py, but is going to have to go back on 
its promise," Bauman acknowledged 
the previous USCG testimony before 
Congress, but said that in the course of 
"staffing" (whatever that may mean), 
it was decided that such relief couldn't 
be granted legally. 

Kaufman urges boat owners to ex- 
press their views to the Marine Safety 
Council and the Office of Boating Safe- 
ty, U.S. Coast Guard, Washington, D.C. 
20590. 


Respite on sanitation devices 


The EPA and Coast Guard have pulled 
back from stringent regulations laid 
down for sanitation devices on small 
craft. Originally, Type | flow-through 
treatment devices were to be required 
this year, and would have to be 
upgraded by 1980 to the larger, cost- 
lier—and тоге effective—Type 1! 
equipment. In a surprising joint state- 
ment, the agencies have conceded that 
technology does not exist to upgrade 
Type | devices, and that there is 
serious doubt that most boat owners 
can maintain the more complicated 
systems. The new rules will require 
that existing vessels (built before 
1975) have a certified device installed 
by January 30, 1980; and new vessels 
must have one now. 


Short takes 


e Bill Robinson, soon to step down 
as editor of Yachting magazine after 
an illustrious career, has put together 
A Sailor's Tales—a big  full-canvas 
selection mostly out of his own fifty 
years of experience. From his mistakes 
as a boy, to Navy liberty adventures, 
hurricanes, typhoons, and sinkings, as 
well as idyllic cruises, and helping to 
run Operation Sail, the book reflects a 
rich sailing life—well filled and well writ- 
ten. A Sailor's Tales is published by 
W. W. Norton & Co., 500 Fifth Ave., 
New York, N.Y. 10036. 

è A new booklet, "The Facts and 
Fun of Stern Drive Boating,” is free 
from MerCruiser Marketing Services, 
1939 Pioneer Road, Fond du Lac, Wis. 
54935. Written by NBC's Curt Gowdy, 
it outlines what's involved in selecting 
a stern-drive boat: the type of hull, 
size, suitable accessories, and more. 

© Along the same lines, Ray Jeffer- 
son has a new edition of its "Exploring 
the Sea” booklet. There are tips on the 
use of marine electronics equipment in 
boating and fishing, along with pic- 
tures and descriptions of the latest Ray 
Jeff gear. Ray Jefferson is at Main & 
Cotton Streets, Philadelphia, Pa. 
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Like the feeling you get every time | Consistently smooth. Sip after sip. 
you share the sounds and the smells of в. Year after year. Money just can't buy 
a misty morning. EJ a smoother whiskey. 


Like the feeling you get every time Кы SMOOTH AS SILK 


you taste Smooth as Silk Kessler. | | 
KESSLER 


Е 


(8моотн as SiL 


AMERICAN „к? 
Niner wie” 


1, 
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JULIUS KESSLER COMPANY, LAWRENCEBURG, INDIANA. BLENDED WHISKEY. AD OR 86 PROOF. 72*5 ^ GRAIN NEUTRAL SPIRITS 


Projection TV 


-big boom coming? 


A major U.S. set maker enters 
the super-size TV picture 
field with a new design 


By JOHN FREE 


Wildlife TV shows unleash five- 
foot-wide tarantula spiders and 
snarling life-size lions into your 
living room. Sesame Street's Big 
Bird looms over goggle-eyed tots. 
And baseball fans discover an ex- 
citing new involvement as super- 
size projection-TV pictures trans- 
port them onto the diamond. 

Compared with direct-view con- 
ventional TV's, however, only a 
tiny number of super-size screens 
are in use. Since Advent intro- 
duced its two-piece VideoBeam 
projection TV in 1973, sales from 
all  projection- TV firms have 
climbed steadily. But annual pro- 
jection-TV sales are still only 
counted in the tens of thousands—a 
fraction of one percent of conven- 
tional-set sales. 

One obvious limiting factor is 
cost. Projection TV's range from 
about $700 to more than $4000. 
Another limitation bas been the 
absence of U.S. direct-view-TV 
manufacturers from the field. Also, 
researchers find many potential 
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buyers don't want a mammoth 
screen and projection unit domi- 
nating their living rooms. 

But despite these limitations, 
projection- TV developments this 
year have been spectacular. Several 
new models with extra-bright pic- 
tures are coming from Japan (see 
box). And on a recent visit to 
General Electric's Portsmouth, Va., 
plant, I discovered that two limita- 
tions—absence of a major U.S. set 
maker, and room-filling hardware— 
have vanished. 

Seated in a large, dimly lighted 
showroom, its walls lined with doz- 
ens of conventional TV's, I 
watched СЕ planning engineer 
'Tom Tucker remove a cover from a 
70-inch-wide, 50-inch-tall cabinet. 
What looked like a mammoth pic- 
ture tube, 28 inches by 37 inches, 
dominated one side of the set. 

Tucker aimed a remote control 
and pushed a button on it. “That’s 
infrared," he said, referring to the 
burst of digitally coded energy he'd 
just fired at the color set. A bright, 
sharp color-TV picture instantly 
filled the 45-inch screen. 

GE calls its new set Wide Screen 
1000, and even a close look at it can 
fool you into thinking you’re seeing 
a new super-size, conventional pic- 

Continued 


Compact design of 
new GE rear-projec 
tion TV is meant to 
fit viewing rooms 
without overwhelm- 
ing everything else 
in the room. The 
infrared remote 
control lets you tap 
in channel digits for 
instant tuning. Twin 
speakers and high- 
quality audio cir- 
cuits improve TV 
sound. Picture 
source is a 13-inch 
picture tube located 
beneath the optional 
GE video cassette 
recorder. 


a 


m 


Front panel on GE's Wide Screen 1000 
projection TV includes calculator-like 
tuning buttons, automatic color (VIR), 
and sensor for remote control. 


YOU MAY HAVE ALREADY WON 


210, —— IN CASH 


PLUS A n тон HAWA II AND A CONTINENTAL MARH V 
IN: CEHE:PALEIGH LIGHTS: 
ATASTR OF TI THE : GOOD LIFE" GAME 


зг T Й Ш ЖА OVER 4,000 PRIZES 
T 2 5 CNN TAN Y Will Be Awarded. 


GRAND PRIZE 
$10,000 in CASH 
plus a 10 day trip 
for two to Hawaii 

1 winner guaranteed 


SECOND PRIZE 
$1,000 CASH 


10 winners guaranteed 


THIRD PRIZE 
500 Raleigh 
Double Coupons 
4,000 winners guaranteed 
BONUS PRIZE 
Continental Mark V 
This additional prize will 
| only be awarded if your 
Mi dece E310 Ме» certificate is a Grand or 
о ЗЕ 1. Second Prize Instant 
"I ET RN CS а Winner. 


HERE'S HOW: Wipe-off 
all spots on the attached 
certificate, then take it to 
your participating retailer: 
If any of the six digit num- 
bers revealed on your 
certificate exactly matches 
the six digit number on the 
side of a Raleigh Lights 
Package, you are an instant 
winner of the corresponding 
prize. If your Bonus Spot 
reveals the picture ofa 
package of Raleigh Lights 
and vour certificate is a Grand or Second Prize Instant Winner, you 
will also win the Bonus Prize of a Continental Mark V. 

YOU HAVE A SECOND CHANCE TO WIN! Because all Grand, 
Second and Third Prizes will be awarded, you're still eligible to 
enter the drawing for unclaimed prizes, even if your certificate is 
not an Instant Winner. 

See Official Rules on the back of vour Sweepstakes Certificate 

for details. 

NO PURCHASE NECESSARY. 'Void in Missouri, wherever else 
prohibited or restricted by law, and outside of 50 United States 
and Dist. of Col. 


£:)13978 B&W T Co 


Raleigh Lights, 

the low"tar" 

cigarette with 
“Fortified Flavor” 
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Start saving 2) 
double coupons — Veron, vL 
get gifts twice ue 

as fast. 


RALEIGH 
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Warning: The Surgeon General Has Determined 


That Cigarette Smoking Is Dangerous to Your Health. 


9 mg. "tar", 0.8 mg. nicotine av. per cigarette by FTC method. 


Projection TV 


[Continued] 


ture tube. 'The 1000's cabinet depth 
is similar to that of many 25-inch 
console sets. But a look inside 
reveals there's no super-size picture- 
tube magic. It's all done with 
mirrors, two special lenses, and a 
GE 13-inch in-line picture tube. 

For compactness, GE adopted a 
rear-projection technique instead of 
two-piece front projection, or one- 
piece front projection with a mir- 
ror. A survey of potential buyers 
revealed “a very strong preference 
for a self-contained projection 
unit," 'Tucker explained. 

The  self-containment begins 
with a 13-inch picture tube 
mounted horizontally below and to 
one side of the screen (see dia- 
gram). Directly in front of the 18- 
inch CRT 18 the main projection 
lens: a coated, three-element plas- 
tic f/1.6 unit. Then, two front-sur- 
face mirrors direct TV images onto 
the rear-projection screen. 

The inside surface of this screen 
is actually a giant Fresnel lens— 
thousands of closely spaced concen- 
tric circles cut into a flat plastic 
surface. The Fresnel lens focuses 
light that normally would Бе 


New super-bright models that 
outshine other projection TV's 


Three in-line projection tubes beam 50- 
ft-L images on Panasonic's 60-in. screen. 


At least three projection TV's using 
curved, highly reflective screens have 
been announced recently by Japanese 
firms, and all will probably be mar- 
keted here. Each set uses three tubes 
to project separate red, green, and 
blue images that merge on the screen 
into very bright TV pictures. The type 
of curved, aluminum-surface screen 
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wasted on the ceiling, floor, and side 
areas into a beam about 30 degrees 
wide. Outside this viewing area, 
brightness falls off sharply. 

A diffuser or frosted texture that 
lets you see the TV images is on 
the front side of the screen. The 
outermost surface is smooth and 
coated with an anti-reflection agent 
to minimize mirror-like reflections 
from objects in the room. 

Light that reaches your eyes is 
about 10 to 12 footlamberts (ft-L), 
several times brighter than the oth- 
er single-tube sets on the market. 
GE achieves the extra brightness 
by connecting the 13-inch CRT toa 
chassis designed for a 25-inch set. 
As a result, the small picture tube 
receives 32,000 volts and its normal 
135-ft-L image (on the CRT face) 
is boosted to 430 ft-L. 

Гуе seen many projection 'TV's 
with boosted voltage produce fuz- 
zy, indistinct pictures because the 
narrow electron beams that create 
TV images are widened and thrown 
out of focus by the extra voltage. 
GE avoids this problem by using 
special electron guns. 

GE plans to sell the Wide Screen 


used has microscopic ridges on its 
surface that reject off-axis light but 
concentrate and reflect the images 
projected on them back to viewers. The 
curvature is designed to minimize “hot 
spots” or glare. 

A projection-TV model developed by 
Mitsubishi is being marketed by Melco 
Sales (Compton, Calif.). It looks simi- 
lar to Advent's original VideoBeam 
and has a six-foot-diagonal screen. 
The separate rectangular-shaped pro- 
jection unit is set up about eight feet 
from the screen. Three projection tubes 
with built-in concave mirrors and cor- 
rection lenses are used to project a 45- 
ft-L image. This model costs $3400. 

Panasonic's projection system, 
made by Matsushita, its Japanese 
parent firm, was not slated for sale at 
this writing but may be available by 
the time you read this. No price has 
been set. 

In Panasonic's model (left), three 
projection tubes beneath the screen are 


aimed at a mirror in a slide-out 
drawer. Images are reflected onto a 
five-foot screen. An in-line arrange- 


ment of the tubes prevents the slight 
color shifts that occur with the usual 
triangular tube arrangements when the 
viewer changes position. | compared 
an Advent 1000 (seven-foot screen) 
and the Panasonic unit side by side 
and found picture quality similar. Ad- 
vents huge screen has а greater 
impact, but the smaller Panasonic 
picture is brighter (50 ft-L maximum) 


TOP 
MIRROR 


VIEWING 
SCREEN 


13-INCH 
CRT 


BOTTOM 
MIRROR 


PROJECTION 
LENS 


Sealed optical compartment for the 
f/1.6 projection lens, two mirrors, and 
rear-projection screen keep dust and dirt 
from surfaces. A separate compartment 
for the 13-inch picture tube and chassis 
is designed for easy servicing. 


1000 for $2200 to $2500. It remains 
to be seen whether this and similar 
price tags on other projection sets 
will interest enough buyers to be- 
gin nibbling away significantly at 
conventional-set sales. For a real 
boom in projection TV, other ma- 
Jor set makers will have to join the 
move to giant TV pictures. 


and seemingly sharper (because it's 
smaller). Both sets use special comb- 
filler circuits that help improve image 
detail, When not in use, the Panasonic 
set folds into a cabinet only 28 inches 
deep. 

Sony has also introduced in Japan a 
new set that looks like the Panasonic 
model, but uses a different projection 
technique. Color images are reflected 
from a slide-out mirror onto a screen, 
but the Sony model has only two 
projection lenses, positioned side by 
side like a giant pair of binoculars. 
Inside the unit are three nine-inch 
CRT's—similar to black-and-white pic- 
ture tubes but with red, green, and 
blue phosphors. Red and blue images 
are combined with a special mirror 
and projected through one lens, while 
the green image passes through the 
other lens. The images merge on the 
screen into very bright pictures: Sony 
claims 60 ft-L on a 50-inch screen and 
apparently will offer a 72-inch screen 
with a 30-ft-L image.The Sony projec- 
tion TV may be sold here this fall, but 
no prices have been announced. 

Meanwhile, an increasing number of 
small firms in this country are assem- 
bling and marketing single-tube projec- 
tion TV's with Sony, Toshiba, or 
similar portables. Competition has 
dropped prices for some models below 
$1000. The wide variety of receivers, 
lenses, and projection screens in use 
means that picture quality varies 
greatly. 


We're about to 
shatter an image. 


If youre one of those 
people who think that the sun 
rises and sets on Jeep, you've 
come to the right ad. It'll tell 
you that there just might be : | 
something better. Like an Inter- Bem 
national Harvester Scout* II. | # а 

Big words, no doubt. But 
then, there are some big facts 
to back them. 

Scoutsaxleratings,for Ё 
instance, are much higher than J eep CF Ts. 
500 pounds more up front. 450 pounds 

more in back. Meaning Scout can really 
take a pounding. 

Scout’ got a two-foot tighter turning 
circle. An advantage that hardly needs 

` elaboration. 

Scouts got better seating capacity. Five 
big men can ride in comfort. 

Scout’ got a 20-inch longer cargo bed 


| than CJ-7. Power front disc 
29 brakes instead of drums. 


i Debian |р ере 


removable steel roof instead of no roof at all 
(if you want one, Jeep makes you pay extra). 

What's more, theyre all differences 
that make a difference. A recent survey of 
4-wheel drive vehicle owners showed that, 
on the measure of “very satisfied; Scout 
outscored Jeep by 2576. 

So there you have it. Hard facts. And the 
opinion of people just like you. 

Just goes to show that some images are 
more fragile than you think. 


Scout 
, leads the way. | 


[ There's only so much an ad can tell you about - 
| this much machine. So мете offering you free 


brochures with full information telling how all 
Scouts lead the way. Check the one youre inter- 


ested in and well get it to you, pronto. 


| 

| O Scout* II LJ Scout® Diesels | 
| [ ] Scout Traveler’ []Scout^ Towing 

O Scout Terra" Pickup O Scout” SS П 

| 806LBPS 
| Your name 
| (please print! 

` Phone 


>; Address 


И сіу  —  — State — Zip 


Mail to: Scout Brochure, International Harvester 
Р.О. Box 1909, Mossville, Ill. 61552 
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= v 2 
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PS car test & driving report 
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By JIM DUNNE and 
RICH CEPPOS 


The Mercury Zephyr Villager, 
Chevrolet Malibu, and Plymouth 
Volare Premier make up a new 
class of efficient, family-size sta- 
tion wagons. Depending on which 
manufacturer you listen to, the 
models are called compacts, inter- 
mediates, compact/intermediates, or 

the full-size wagons of the future. 
Mercury Zephyr and Chevrolet 
Malibu are all-new for ’78, and this 
Continued 
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The new generation at i wagons offers 


all the inside room of the old intermedi- 
ates in the outside dimensions of the old 


PS ratings— 
test report in a nutshell 


The ratings are based on test results 
and measurements. Results should be 
read with the understanding that they 
reflect tests only on our sample Cars. 
An excellent rating is 5 points; very 
good, 4; good, 3; fair, 2; poor, 1; very 
poor, О. 


compacts. Plymouth Volare (left), Mer- 
cury Zephyr (rear), and Chevrolet Mali- 
bu (right) are the new wagons. 


Mercury Chevrolet Plymouth 


Fuel economy 2 2 2 
Acceleration 5 5 5 
Braking 0 4 3 
Handling А » = 
Maneuverability . P ji 
Ride comfort 2 3 3 
Quietness 0 1 0 
Roominess 4 4 4 
Visibility 5 5 5 
Entry/ exit ease 3 4 5 
*See text | 


our two-barrel, 
f twelve-valve, 
100th-running, 
low-emissions wonder. 


If you're realiv into cars and driving, you part of our system. MCA stands for Mitsubishi 
should know more about our amazing new Clean Air. The MCA-Jet System meets...even 
MCA-Jet System with Silent Shaft. We think it's exceeds...the stringent emissions requirements 
one of the most significant engine developments now in effect in both Japan and America. Without 
to come down the pike since the first American loss in performance, too. А revolutionary new 
high-compression V8. cylinder-head design that incorporates a third, or 

First off, it offers all the advantages of a four- "jet," valve does the job. This valve introduces 
cylinder engine...but without the vibration usually ап extra swirl of air into the combustion chamber 
associated with the proverbial which swirls the fuel-air 


A cutaway of our amazing little engine. | 
E У ' mixture and promotes a faster, 


more even, thorough burning 
of the mixture at ignition. 

The MCA-Jet System. It's 
a simple, yet highly sophis- 
ticated, answer to a very 
complex problem. The kind 
of answer you would expect 
power pulses inherent in | e from people who care about 
normal four-cylinder designs. — — cars and driving as much 

Now comes the MCA-Jet compression phase. combustion phase. as you do. 


MCA-JET SYSTEM. 


Exclusively available on Dodge Challenger, Dodge 
Colt, Plymouth Sapporo, and Plymouth Arrow. 


MITSUBISHI 


MOTORS CORPORATION 


"four-banger." Its unique 
silent Shaft design (available 
only with the five- speed 
manual and automatic trans- 
missions) is the reason. Two 
counterbalancing shafts 
rotate in opposite directions 
to cancel out the noticeable 


The most remarkable collection of world coins ever assembled 


Coins of all Nations 


A complete and comprehensive collection containing a fascinating 
mint-fresh coin from every coin-issuing country in the world 
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POLAND 


Limit: One collection per person 
Subscription deadline: June 30, 1978 


You have the unprecedented opportunity 
to acquire a collection of world coins 
unlike any that has ever been issued 
before. A collection that includes offi- 
cial monetary coins from the coin-issuing 
nations of the world —with each coin 
sealed in its own individual cachet, post- 
marked in the country of issue. 

This extraordinary collection will pro- 
vide every member of your family with 
a fascinating way to learn about nations 
and peoples in every part of the world — 
through their unique coinages. It will be 
a thoroughly pleasurable experience as 
well as an educational adventure. And 
in years to come, this distinctive coin 
collection is certain to become a prized 
family possession. 


By arrangement with government 

officials throughout the world 

To assemble the Coins of All Nations 

collection, The Franklin Mint is making 

special arrangements with the central 
banks or monetary authorities of more 
than 150 coin-issuing nations — and with 
the postal authority of each of those 
nations as well. Every nation that reg- 
ularly mints and issues coins will be 
represented in this collection, except 
where government regulations prohibit. 

The result will be a comprehensive col- 

lection of uncirculated mint-fresh coins 

that otherwise could only be assembled 
if one were to actually travel to every 
coin-issuing country in the world. 

The essential facts about the collection 

are these: 

* A single, mint-fresh coin from each of 
the nations in the world that issues 
coins will be included in this collection. 

e Each coin will be sealed in its own 
individual cachet, which has been 
designed and produced especially for 
the collection. 

* Each cachet will be officially stamped, 
date-canceled and postmarked in the 
country that issued the coin — and in 
the city where its treasury is located. 

* The entire collection will be issued in 
a single, limited edition — available by 
direct subscription only. 

This historic collection will not be 
made available through any dealers, 
retail stores or even from national banks 
here or abroad. It may be acquired only 
directly from The Franklin Mint and 
only until the world-wide deadline of 
June 30, 1978. 


Fascinating coins from distant lands 
Each coin will be both attractive and 


interesting in itself. The 50 Centavos 
piece of Mexico, bearing the portrait of 
the heroic Cuauhtemoc, last of the Aztec 
rulers. The 5 Paisa coin of Pakistan, an 
unusual four-sided coin with the star 
and crescent of the Moslem faith. The 
Papua New Guinea 1 Kina coin. depict- 
ing the rare sea crocodiles native only 
to this lush Pacific land. The 2 Dollar 
coin of Hong Kong. featuring the famous 
coinage portrait of Queen Elizabeth П 
by Arnold Machin. The 50 Ore coin of 
Sweden, designed around the crowned 
monogram of King Gustaf VI Adolf. And 
the 5 Drachmai coin of Greece, bearing 
the image of the Greek philosopher 
Aristotle. More than 150 coins in all, 
each one telling a fascinating story. 
These monetary coins from all over 
the world will form a remarkable collec- 
tion. They will include coins of many 
shapes —round, square, triangular, oc- 
tagonal, even one with twelve sides. And 
coins minted in a wide variety of metals 
— as many as ten different coin metals in- 
cluding silver, bronze, copper and brass. 


Custom-designed albums provided 
To enable each subscriber to protect and 


'display his collection, a set of hardbound 


library albums will be included. In addi- 
tion, authoritative reference information 
will accompany each cachet, describing 
the coin carried in that cachet and pro- 
viding background data about the coun- 
try that issued it. 

As a subscriber, you will receive your 
collection at the convenient rate of three 
cachets per month—sent to you in a 
protective mailing package. The price 
for each will be just $5.50. This includes 
the mint-fresh coin, the cachet, the 
stamp, special foreign postmarking and 
all customs charges. There is no added 


charge for the collector's albums. 
Assured rarity for your collection 


The Coins of All Nations collection will 
be permanently limited to the number 
of valid orders postmarked by the world- 
wide deadline of June 30, 1978. After 
that date, this collection will never be 
offered again — anywhere in the world. 

Owning this extraordinary collection 
of coins from around the world will pro- 
vide endless hours of pleasure for you 
and every member of your family. Fur- 
thermore, the collecting of these coins, 
in their individually postmarked cachets, 
will be an educational experience as 
well. For each coin has a story to tell. 
And each stamp and postmark will be 
a collector's item in itself. 

To subscribe, you must mail the appli- 
cation below to The Franklin Mint, 
Franklin Center, Pennsylvania, no later 
than June 30th. 


Cachets from all of the countries shown 
will be included in the collection. However, 
since Governments on rare occasions au- 
thorize revisions on short notice, some of 
these may be subject to change. 


q 1378 FM 


Valid only if postmarked by 
June 30, 1978 


Limit: One collection per person 


The Franklin Mint 
Franklin Center, Pennsylvania 19091 


Coins of all Nations 


Enter my subscription for Coins of All 
Nations, consisting of a mint-fresh coin from 
every country in the world that regularly 
mints and issues coins except where govern- 
ment regulations prohibit. Each coin will 
be issued in a stamped and date-canceled 
cachet, postmarked in the nation of issue. 
The cachets will be sent to me at the rate 
of three per month, and the issue price for 
each cachet is $5.50.* I will also receive a set 
of hardbound albums at no added charge. 
| understand that I need send no money 
now. I will be billed $16.50? for each set 
of three coin cachets in advance of shipment. 


*Plus my state sales tax and 
50% per cachet for shipping and handling 


Signature d — ————————— 


ALL APPLICATIONS ARE SUBJECT TO ACCEPTANCE. 
Mr. 


Mrs. 
cio m———— ——Xi— — o9 


PLEASE PRINT CLEARLY 
Address 
City 


State, Zip 
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PS car test & driving report 


Volare understeers during hard corner- 
ing. All three test wagons were as stable 
as sedans during high-speed maneuvers. 
Zephyr, with direct steering and crisp 
lateral response, was most pleasant to 
drive on the road. Malibu's handling was 
not as lively, but had a more velvety 
ride. Volare’s ride was firm, and it suf- 
fered from numb steering. 


is our first test of them. The Volare 
is a twin to the Dodge Aspen that 
we've reported on [PS, May ’77]. 

The confusion over size labels is 
the result of the resizing programs 
going on in Detroit. The Volare 
was called a “compact” when intro- 
duced by Plymouth three years 
ago, yet it’s bigger than the Mali- 
bu, which is termed an interme- 
diate by GM. (Next fall the Aspen 
will become the biggest wagon 
body at Chrysler when the Fury 
and Monaco wagons are dropped.) 
Ford calls the Zephyr a compact, 
but it’s about the same size as the 
Malibu. In the rankings of passen- 
ger- and load-carrying capacity 
published by the EPA, the Zephyr 
is grouped with the mid-size cars, 
as are the Malibu and the Volare. 

Each of our test wagons was 
ordered with a small V8, probably 
the most appropriate engine for 
station-wagon chores. The Zephyr 
had a 302-cu.-in. V8, the Chevy a 
305, and the Plymouth came with 
Chrysler’s 318. 

Each model was fully equipped 
with top-of-the-line items that 
boosted their base price by as much 
as $2300. In the case of the Malibu, 
the extra-cost items increased the 
base price 60 percent. Extras on 
the Mercury and Plymouth were 
slightly less as a percentage, but 
still massive. 

We ended up with luxurious 
wagons that offered a comparative- 
ly quiet interior, smooth ride, good 
performance, and many of the con- 
venience and comfort features 
available on more expensive cars. 
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Fuel-economy results were grat- 
ifying, and much improved over 
wagons we tested five years ago. 
But you still pay the price for V8 
performance and heavy-duty haul- 
ing capability. Mercury boasts the 
best EPA fuel-economy numbers, 


23 mpg/highway, 16 mpg/city. 
Chevy is slightly behind with 22 
and 16; Plymouth gets 22 and 15 
mpg. Overall, wagons have come a 
long way since the gas-guzzling 
years when 10 to 12 mpg was the 
norm. 

Our experience indicates that the 
EPA figures for highway driving 
are high by two or three mpg on the 
road; our city-driving figures are 
about the same as the EPA’s. 

An impressive difference  be- 
tween today’s wagons and those of 
a few years ago is handling, but we 
can’t honestly prove it. Because of 
inclement weather conditions—our 
Bridgehampton, N.Y., test track 
was still under four inches of snow 
in mid-March—we were unable to 
run our customary handling and 
maneuverability comparisons. Our 
seat-of-the-pants judgment, how- 
ever, is that the wagons came very 
close to their sedan counterparts in 
both categories. 

Their new small size is a big plus 
in all types of driving. With quick- 
ratio power steering and slightly 
stiffer suspensions than you find 
on most family cars, the wagon 
will fool you into thinking you’re 
driving a small sedan. And, judging 
by the results we got from earlier 
tests of sedan versions of these 
models, handling and maneuver- 
ability definitely rate an above- 
average grade. 

It should be noted that our test 
results apply equally to similar 
cars sold under other brand names. 
The Zephyr is identical in mechan- 
ical setup to the Ford Fairmont; 
Malibu is Chevy’s version of the 
Pontiac LeMans, Olds Cutlass, and 


Fuel mileage (mpg) 


Chev- 
Mercury  rolet Plymouth 


Highway 23 2 22 
City 16 16 15 
Calif. highway 21 21 22 
Calif. city 16 14 14 


Buick Skylark; Volare is a twin of 
the Dodge Aspen, Diplomat, and 
Chrysler Town and Country wa- 
gons. 

The Volare is longer and wider 
on the outside than the Zephyr and 
Malibu, has a longer wheelbase, 
and weighs 300 to 700 pounds 
more. Five years ago its bigger size 
would have been an advantage in 
the marketplace. Today, though, 
most buyers know that the extra 
size means more weight, and that 
means poorer fuel economy. 

For all their similarities, we 
found important differences þe- 
tween our test vehicles. The Mali- 
bu, which carries a final price tag 
$1000 higher than the Zephyr, was 
the quietest and smoothest riding. 
Chalk the noise-level advantage up 
to GM’s separate frame and body 
construction. The separate body 
and chassis makes it easier to keep 
road and drive-train vibration out 
of the passenger compartment. The 
difference is difficult to measure 
with instruments, but is our subjec- 
tive impression after riding in the 
cars back-to-back. The Chevy feels 
velvety, while the Plymouth and 
Mercury seem to transmit more of 
the low-level vibration caused by 
the texture of the road surface. 

At 60 mph on a smooth roadway, 
the Malibu interior sound levels 
are one decibel lower than the 
Volare and two decibels lower than 
Zephyr—enough so you notice the 
difference. At 30 mph the differ- 
ence is greater, with Malibu two 
dB better than Zephyr and three 
dB better than Volare. 

In comparing the noise levels 
with sedans we've tested earlier, all 
wagons show up poorly. Noises 
that are sealed off by the trunk 
compartment in a sedan pass di- 
rectly into the wagon’s interior. 


interiors 


The Chevy design provides more 
load floor length and permits the 
carrying of extra-long cargo. The 
car can be used with the tailgate 
glass in the open or closed position, 
but Chevy recommends the glass 

Continued 
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100% Synthetic Motor Oi 
| 9aves you gas and oil change 
Outperforms premium motor Oi 


ITGOES 25,000 MILES WITHOUTA CHANGE. 
DID YOU EVER WONDER HOW? 


Find yourself a little skeptical? Not 
surprising. Because Mobil 1 is com- 
pletely unlike any oil you've ever 
known. Its a synthetic oil. That 
doesn't mean imitation. It means 
man-made. Thats why it can go 
25,000 miles or one year, whichever 
comes first. 

Real oil is made up of all kinds of 
hydrocarbon molecules. Small ones, 
large ones, molecules 
connected inrings, mole- 
cules connected in 
chains— even waxes 
that start to crystallize 
when the temperature 
drops to thicken oil. And 
that gives it limitations. 

To make Mobil 1, 
scientists started with a single ethyl- 
ene molecule. From this they built 
special long-chain molecules with 
high-lubricant potential and fortified 
them with special additives. That, at 
its simplest, is the secret of Mobil 1. 

Thats fine for a chemist. But what 
does it mean to your car? 


Better lubrication 

Most important, it means Mobil 1 
lubricates better. The long chains 
slip and slide over each other easier 
than the hodgepodge of molecules 
in real oil do. Because it lubricates 
better, there's less wear of metal 
engine parts. And less wear metals 


to get into your oil. 


Less oil breakdown 


Those long-chain molecules in 
Mobil 1 last longer for another 
reason. At high engine temperatures, 
the molecules in real oil undergo a 
chemical and physical change. 
When they do, it changes the com- 
position of the oil and, with other 


Typical molecule in Mobil 1 (hydrogenated decene trimer) 


Carbon atoms » Hydrogen atoms 


contaminants, forms varnish and 
sludge. 

Because the molecules in Mobil 1 
are bonded to withstand high tem- 
peratures, they don't even begin to 
undergo chemical change when real 
oil does. And they dont burn off as 
easily. The composition doesn't 
change and the sludge isn't formed 
as rapidly. And that makes it effective 
longer than real oil. 


Better suspension 


But what about the water that gets 
into oil from engine condensation 
and from the atmosphere? Much of 
it boils off when the engine is run- 


ning at high temperatures. Howewver, 
the presence of water can cause con- 
taminants to form sludge. 

Mobil 1 goes real oil one better 
here too. Because of its specially- 
designed additive system of deter- 
gents and dispersants, it can do a 
better job of harmlessly suspending 
those contaminants rather thanallow- 
ing them to deposit in your engine. 


Less limitations 


Until now, you may 
have felt you had to 
change your oil every 
4,000 or 5,000 miles at 
the least. Because until 
now all you had was 
real oil and you had to 
accept its limitations. 

Now there's Mobil 1. Adding oil as 
needed, it protects your engine for 
25,000 miles or one year, whichever 
comes first. Of course, if your car is 
under warranty, you should change 
your oil according to the warranty in- 
structions to keep your warranty 
valid. 

After that, 25,000 miles or one 
year is the limit. Because Mobil 1 
doesn't have the limitations of real 
oil. And neither do you. 


Mobil E 
THE OILTHAT DOES IT ALL 


* 


Mobil 1 is available in Canada through Imperial Oil stations. 
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All three wagons are classed as mid- 
size by the EPA. Plymouth (top), Chevy 
(center), and Mercury (bottom) all fea- 
ture easy-to-fold rear seats and flat cargo 
floors when the seat is down. Frameless 
glass flip-up window of Malibu's split 
tailgate seems flimsier than the Volare 
or Zephyr one-piece, but its bottom tail- 


be kept closed to reduce the volume 
of exhaust fumes that are sucked 
back into the interior. 

The wagons have two types of 
tailgate mechanisms: a hatch in the 
Zephyr and Volare and a split gate 
in the Malibu. The advantages of 
the hatch door are obvious to 
wagon owners. Besides opening in 
one motion, the hatch provides 
some shelter from rain and easy 
access to the cargo-carrying area. 

Similar techniques are used in 
each wagon's rear-seat mechanism. 
You either push a button or pull a 
lever in the center and fold the seat 
back down to extend the load floor. 
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gate is an advantage for hauling long ob- 
jects. High-line Zephyr interior couldn't 
compete in plushness with either of the 
others; everything from the plastic on 
the dash to the vinyl seat material 
seems of lower quality than in the other 
two cars. The Zephyr was also the 
noisiest. 


Returning the seat to the upright 
position is just as easy. An up- 
wards pull on the seat does it. 

Here's how the wagons shape up 
in other areas, plus some capsule 
comments on individual values: 


Mercury Zephyr Villager 


From stem to stern the Zephyr is 
virtually identical to the Ford 
Fairmont. Instruments are set low; 
some of our staff felt they are diffi- 
cult to read. The interior was the 
least plush of all three wagons, but 
offered room for six if the front- 
seat passenger didn't mind the high 
transmission tunnel. With the V8, 


the Zephyr was very quick and 
responsive, but stumbled when 
starting off from a dead stop. 

Mercury's fast and direct rack- 
and-pinion steering, excellent high- 
way stability, and crisp handling 
make it outstanding in any kind of 
driving. 

Along with the Fairmont, it's 
Ford's best station wagon. It can't 
quite match the Malibu's quietness 
and appointments, but its price 
advantage easily makes up for that. 


Chevrolet Malibu 


If you put top value on luxury, 
then the Malibu has an edge over 
Zephyr and Volare. Its silky 
smooth ride and low noise level are 
excellent for a car of this small 
size. The body has a tight, well- 
put-together feel that is missing in 
the Zephyr and Volare. 

Major drawbacks include the 
rear-door windows, which are fixed 
in place, just like the Malibu 
sedan’s. However, in the wagon, the 
vent windows are built into the 
door, so they’re closer to the front 
and provide better ventilation for 
rear-seat passengers. 

The 305-cu.-in. V8 hauls about 
400 pounds more car in the Malibu 
than in the Zephyr so it’s a shade 
slower, but still has adequate 
power. Like the Zephyr, the Mali- 
bu is comfortable for six, but also 
has a high transmission tunnel. 


Plymouth Volare Premier 


It’s the biggest, heaviest car in 
the group, and the extra weight 
shows up in sluggish acceleration 
and lower fuel economy. Volare 
also has a vague big-car ride and 
handling, and is slow to react to 
steering changes. 

Chryslers lock-up automatic 
transmission gets about six percent 
better highway fuel economy but 
does have some driveability trans- 
mission problems. The engine lugs 
in third gear (like a manual-shift 
car would if left in high) at about 
35 mph. It should be repro- 
grammed to disengage below 40 or 
45 mph to make the most of the 
engine’s power. The Volare’s inte- 
rior is attractive and six people will 
be as comfortable in it as in either 
of the other test cars. After just 
three years on the market, however, 
Volare is starting to show its age. 
It’s heavier, slower, and less eco- 
nomical than the competition now, 
and that’s an indication of just how 
fast small-car design is moving. 

For specs and test results, turn page 


There are 4-wheel drive pickups 
and there is the 4-wheel drive Jeep 
J-10 Pickup.lf you think they re the 
same, you're in for an education. 
Jeep Pickup has 4-wheel drive 
that's built-in, not added on like 
an option—that's the only way we 
make them. Jeep Pickup is the 
only pickup to offer optional 
Quadra-Trac, Jeep's exclusive 
automatic 4-wheel drive, the sys- 
tem that’s unsurpassed by the 
competition — to give you super 
traction. Jeep Pickup's load 
capacity is 2199 Ibs: That's 
greater than Ford, Chevy or 
Dodge!! Jeep Pickup has a higher 
ground clearance than all its 


ground clearance 


competitors so rocks wont stop 


you. Jeep Pickup does not have to 
recalibrate its springs like the com- 
petition to gain greater ground 
clearance, so you get a more sta- 
ble ride without that "on-stilts" 
look. Jeep Pickup has a long 
wheelbase for a smoother ride on 
road or off. Jeep Pickup has a 
lower tailgate loading height 
for convenience and a short 
hood for better visibility. Jeep 
Pickup has more engine choices 
than the competition. You pick the 
size you need. Face the facts—the 
4-wheel drive Jeep Pickup has 
no competition! 
*Based on available specifications, 
June 1977 


Jeep Corporation is a subsidiary 
of American Motors Corp. | 


PS car test & driving report 


How easy is it to ser- 
vice our test cars? For 
example, is that heat- 
er hose clamp out in 
the open where it can 
be reached easily? To 
give you an approxi- 
mation of how diffi- 
cult it is for a typical 
person to perform 
various service opera- 
tions on the cars, we 
examine each vehicle. 
Here's what the num- 
bers mean: 1, very 
difficult; 2, difficult; 
3, average degree of 
difficulty, no worse or 
better than most other 
cars; 4, easy; 5, very 
easy. 


Performance 
comparison 
with selected 
1977 and 
1978 models 


1978 Buick Regal V6 
1978 Ford Thunderbird V8 
1978 Ford Fairmont 6 
1978 Plymouth Volare 6 


1978 AMC Concord 6 


1977 Chevrolet Caprice V8 
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1977 Dodge Aspen wagon VB 15 


1977 AMC Pacer wagon 6 


PS serviceability ratings 


Checking fluid levels: 


Battery 

Master cylinder 
Windshield washer 
Engine oil 

Coolant 

Checking engine: 
Spark plugs 
Distributor 

Carb adjustment 
Oil filter 

Oil fill 

Replacing hoses: 
Top radiator hose 
Lower radiator hose 
Heater hoses 


Changing bulbs: 
Headlights 
Taillights 

Front running lights 
Front parking lights 
Front directionals 
Rear directionals 
Rear running lights 
Checking fuses 


Spare-tire accessibility 


Changing belts 


С £ 
c f= a 
> B Е 
S c Ө 
> 9 2 
s ст и 
bo z a << 
а. gv m 
= < am 
17 11.2 138 
14 14.9 141 
19 15.5 155 
18 14.6 165 


16 15.9 


Smaller dimen- 
sions of new- 
generation mid- 
size station wag- 
ons make them 
much more ma- 
neuverable in city 
driving, easier to 
park, and better 
on gas. Chevy, 
with its separate 
frame construc- 
tion (the Zephyr 
and Volare are 
unit bodies), bet- 
ter isolates you 
from noise and 
vibration. 
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Mercury, Chevrolet, and Plymouth— 
dimensions, specs, and test results 


| DIMENSIONS (inches) 


Wheelbase 


Overall length ............. 


Overall height 
Overall width 
Track, F/R 


Ground clearance .......... 


Front head room .. 
Front hip room 

Front leg room 

Rear head room 
Rear hip room . 
Rear leg room (min. ) 
Min. rear knee room 
Couple distance 


Engine ty 


Displacement (cu. in./L) ... 


Compression ratio 
Calpe чү 
Net hp @ rpm 
Net torque @ rpm 
Transmission 


Steering 


Overall steering ratio ... 
Turns, lock to lock 
Turn diameter (ft.) 
Front suspension 


Rear suspension 


Front stabilizer-bar 
diameter (in.) 
Rear stabilizer-bar 

diameter (in.) 


Brakes 


Brake swept area (sq. in. n. 
Fuel tank (gal.) . 

Trunk space (cu. ft. ) 
Curb weight (Ibs.) 
F/R weight distribution (%) . 
Basic price 
Price as tested 


Major options on test саг .... 


TEST RESULTS 
Acceleration (sec.) 
-60 ipai 
25-70 mph 
Brake test (cool) 60-0 mor 
Stopping distance (ft.) . 


Pedal pressure (Ibs.) ..... 


Disc temperature (°F) 
Brake test (hot) 


Stopping distance (ft.) ... 


Pedal pressure (Ibs.) . 


Disc temperature CF) . bus 


Interior noise @ 60 пп 
(dBA) 


Handling test (mph) 
Maneuverability (mph) . 
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Uniroyal 
Steel-belted 
radial 

DR78-14 
Variable ratio, 
d ang pinion, 


20121424 


38 0 

Strut w/spring 
on lower arm 
coil spring 


Four-link coil 
w/rigid axle 


1.06 
None 


Power; disc/drum 


Five-liter VÊ 
($319), auto- 
matic trans. 
($281), whitewall 
tires ($42), clock 
($20), power 
steering ($140), 
uggage rack 
($72), power 
brakes ($63), 
rear-window de- 
froster ($84), A/C 
($465), AM/FM 


stereo ($176), 
Villager option 
($169), luxury 
interior option 
($289), tinted 
glass ($52), dual 
mirror ($30) 
12.0 
12.9 
122 
80 
125 
216 
. 200 
. 530 
72 
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2400 


Firestone 
Steel-belted 
radial 721 
P195-75RSB 
Recirculating 
ball, power 


17.6:1 
3.3 


39.9 
Independent 
single lower arms 
w/coil spring 


Salisbury, four- 
link type w/coil 
springs 


1.14 


5000 
Power; disc/drum 


Automatic trans. 
($307), tires 
P195/75 ($78), 
A/C ($544), AM/ 
FM stereo 
($229), power 
steering ($152), 
roof carrier ($85), 
power tailgate re- 
lease ($23), rear- 
window defog 
(532), ромег 

( ), 5 
control ($90), 
load-floor carpet- 
ing ($70), pi 
striping ($48), 
heavy-duty radia- 
tor ($31), instru- 
mentation 
($118), power 
antenna ($45), 
sport wheel cov- 
ers ($49), posi- 
traction ($60) 


TEST CONDITIONS: Ambient temperature, 52" F; relative humidity, 
barometric pressure, 30. 7 inches 


*With rear seat folded 
* *See text 


Goodyea: 
Polyglas radial 


FR78-14 
Recirculating 
ball, power 


Independent 
lateral nonparal- 
lel control arms 
witransverse 
torsion bars 
Parallel leaf 
springs, rigid 
axle 


Premium trim 
w/60/40 seat 
($429), auto- 
matic trans. 


18 V8 ($129), 
electric de- 
froster ($83), 
remote mirrors 
($45), A/C 
($483), digital 
pee ($46), 

ічеваве гаск 

1), speed 
Sad ($85), 
power windows 


($98), power 
tailgate ($21), 
AM/FM stereo 
($217), tilt 
wheel ($65), 
radial tires 
($78) 


71 percent; 


T-TIME JOBS 
ULLTIME PRIDE. 


Serving 16 hours a month, and two full weeks a year in the Army Reserve can earn you a 


good extra income. 
It can earn you an extra good feeling, too. Pride. Because, as an Army Reservist, you'll be 


working to better your country and community, as well as yourselt. 

And we have hundreds of jobs to choose from, in many fields. Qualify, and you can learn 
medical technology, surveying, or automotive mechanics, just to name a few. 

You'll have to spend some months of full-time duty away from home. First, eight weeks 
at basic training. Then, an average of two to four months at an Army school to learn your skill. 

But you'll find it's time well spent. Because, when you come home, you'll have not only a 
part-time job with full-time pride, but a skill you can use in civilian life, too. For more 
information, send the attached postcard or call 800-431-1234 toll free. In NY call 800-243-6370. 


THE ARMY RESERVE. PART OF WHAT YOU EARN IS PRIDE. 
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MOIORCYCUNG 


BY RAY HILL 


New duds for bikers 


Kevlar, the super-strong fiber that's 
used in such diverse applications as 
bulletproof vests and as a replace- 
ment for steel belts in radial tires, is 
now being used to make stylish protec- 
tive clothing for motorcyclists. The 
fiber is used in both denim and 
corduroy clothing. 

Actually the garments are made of 
two layers bonded together. The outer 
layer of the pants and jacket is made 
of conventional denim or corduroy. 
Bonded underneath is a layer of fabric 
that's a 50/50 blend of Kevlar and 
nylon. All stitching is with Kevlar. 
Tests performed by the U.S. Testing 
Co. show that the denim and Kevlar 
combination is twice as resistant to 
abrasion as leather, has five times the 
tear resistance, and is almost four 
times stronger. In a burst test, leather 
was destroyed at half the machine's 
capability, while the machine was 
unable to burst the denim /Kevlar fabric. 

| haven't had a chance to try any of 
these garments, as there were none 
available at press time. But if they 
work as well as tests indicate, | 
wouldn't be surprised to see somebody 
offering a line of competition garments 
with Kevlar in them in the not-too- 
distant future. Right now they're avail- 
able only in street clothing. 

Jackets start at $89,95; pants are 
$75. If your local motorcycle shop 
doesn't have them, write to the maker 
for info: Schorr Strong Industries, 784 
Merrick Rd., Baldwin, N.Y. 11510. 
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Thank goodness, it works 


That's Motor Officer Clyde Lookhart of 
the Los Angeles Police Department 
(above). What he's looking at is the 
flat tire on the back of a big Kawasaki 
1000 he tested. Heeled over in a 
corner on a road-race course, he felt 
the bike twitch as he rolled on the 
throttle. Thinking the tire had just 
broken loose slightly, he accelerated 
up to about 80 mph, and grabbed the 
brakes for the next turn. The bike 
wiggled again, so he stopped to take a 
look. That's when he discovered the 
tire was flat. It had picked up a nail. 

"When a rear tire goes flat the way 
this one did," he said, "you just 
expect to have a real handful trying to 
keep it under control while you slow it 
to a stop." But his tire was Goodyear's 
Eagle GT Il, introduced recently, that has 
a grooved flange designed to hold the 
tire on the rim in case of a flat. 

Take a bow, Goodyear. 


Explosion-proof fuel can 


Do you sometimes trailer your bike, 
along with extra gasoline, to that 


favorite riding area or race track? If 
so, you may be interested in this: an 


explosion-proof gasoline can from 
Kidde. 
Called Explosafe, the can is filled 


with a special heat-conducting alumi- 
num-alloy mesh. Corrosion resistant and 
non-absorbent, the mesh adds minimal 
weight and displaces а negligible 
amount of liquid. The honeycomb 
cellular structure distributes heat uni- 
formly and rapidly throughout the con- 
tainer's interior, moderating hot spots 
that could potentially set off an explo- 
sion, says Kidde. 

To check reliability, the cans were 
subjected to a series of ignition and 
heat tests while holding volatile li- 
quids and explosive vapor mixtures. 
The cans were engulfed in fire and 
subjected to explosive charges, weld- 
ing, and even—get this—penetration 
by incendiary shells. And they didn't 
explode. 

Other safety features: a 
spout and filler neck opening (with 
filter and flame-arrestor screens): a 
rust-resistant, zinc-plated metal screw 
cap with gasket that’s secured to the 
container by a safety chain; a brass, 
screw-type, permanently attached vent 
plug to control fuel flow and thermal 
expansion; and a container body of 
heavy rust-resistant coating inside and 
out. 

If you think all this sounds expen- 
sive, you're right. A one-gallon can is 
$20, a 214-gallon is $27, and a five- 
gallon is $34. The containers have been 
on the market in Canada since last year 
[PS, April '77], but are just now appear- 
ing in the U.S. They're available at 
many hardware and auto-parts stores. 
If you can't find an outlet near you, 
write to Consumer Products, Walter 
Kidde & Co., 675 Main St., Belleville, 
N.J. 07109. 


leak-proof 


Transparent fuel filter 


Ever wish you could see inside your 
fuel filter to discover if clogging is 
imminent? The Visu-filter lets you do 
that. It consists of two halves of trans- 
parent crack-resistant nylon welded 
together sonically. Sandwiched be- 
tween the two halves is a small brass- 
mesh filter screen. 

It sells for around $1.40 in bike 
shops. The distributor is S.S. Indus- 
tries, Вох 544, Wheeling, Ill. 60030. Gis) 


'B YEARSWOLD; IMPORTED IN BOTTLE FROM CANADA EY HIRAM WALKER IMPORTERS INC., 


DETROIT-MICH. 66.8 PROOF: BLENDED CANADIAN WHISKY. © 1978 


Bonnie апа Clydeted-us 


оп ама chase to the site of 


their last known hideout. 


Nearby 


we hid a case 


of Canadian Club. 


It had been 44 vears since Bonnie Parker 
and Clyde Barrow sped through this 
northern Louisiana wilderness on their 
last run from the law. Tracking their legend 
even now is a wild and wooly chase over 
lonesome red clay roads which run deep 
in tangled pine forests. 
We met folks who'd seen them. 
Finally our search led to where an old 
squatter's cabin had once stood. Bonnie 
and Clyde were known to have holed up 
here in their last days, and local tolks told 
us they'd seen the two lurking hereabout 
back in '34. So having found the long-lost 
hideout, we trekked into the brush and 
buried a case ol 
Canadian Club. 
Start at "the end 
of the trail.” 
lo find that C.C.. 
start your trail ex- 
actly where Bon- 
nie and Clyde's 
ended. Find the 
road they took to 
their fateful ren- 
| dezvous with the 
law —and head in 
‚ the opposite direc- 


Bonnie and Clyde tion, all the way to 


the next parish. 

me Go past the “three 
B R's” place, and 
RS where David's lad 
| abides, turn onto 

a red dirt road, 

At the black gold 
storage place, 


и EL head north. 
Meis 
. 29 f 


EB Lookfíora warning. 
IDEA E Two hard left turns 
and a short drive will bring you to an old 
sawmill. Continue till you are warned 
about digging and stop (if you're warned 
more than once, you've gone too tar), On 
your right is an overgrown trail. Follow it 
to two former money-makers. From one оі 
them, take a bearing of 160 degrees, and 
take a pace for each of the 120 years 
people have been enjoying Canadian 
Club. Now take 44 more in any direction 
but the one you've come from to where 
three stumps form a triangle. 

We hope you brought ice and glasses, 
for within that triangle, just one foot 
down, lie 12 bottles of the world's finest 
tasting whisky. But if the rigors of the hunt 
seem too great, you can find the same 
great taste at your favorite tavern or pack- 
age store by simply saying, “С.С., please 
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“The Best In The House"" in 87 lands. 


Boat 


loaders 
for easier 


car-topping 
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Cosom's one-man boat loader (above) 
uses a claw bracket that tightens around 
the transom and swivels for loading, 
gives extra support while underway. En- 
tire assembly mounts on trailer hitch. 
Height adjusts on the 54-inch steel pole 
so boat will ride level. 
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By ELDON ROBBINS 


In the water, it's easy for one per- 
son to handle a 15-footer. But try 
putting it on your car roof for the 
ride home, and it's a 100-pound 
nightmare. You need help, and 
that's why I tried three new one- 
man boat loaders. They all do ba- 
sically the same job—help you 
safely secure the boat on the car 
roof—but techniques vary widely. 
Here's what I found: 

Cosom's boat loader is designed 
for use with a trailer hitch. You 
remove the hitch ball and mount 
a 54-inch steel pole with an ad- 
justable claw bracket in its place. 
'The only real work of loading with 
this rig is lifting the stern of the 
boat high enough to place the rear 


transom in the claw bracket. With 
the claw supporting half the boat 
weight, it's fairly easy to lift the 
bow while swinging it over the 
roof line and onto the roof carrier 
(claw swivels on pole). The height 
of the claw is then adjusted to 
level the boat. 

Besides being easy to use, Cos- 
om's loader has one big plus: The 
claw remains in place after load- 
ing, which gives additional rear 
support when traveling. One ob- 
vious disadvantage: If you don't 
already own a trailer hitch, you'll 
have to add one. Price of the Cos- 
om rigging is $40. 

Another approach is the Tempo 
telescoping monorail system. The 
main body of the rig attaches to 
a conventional car-top carrier. For 


[Continued on page 182 | 


Tempo telescoping loader has a rear 
ground-support section that telescopes 
out from main body. Dual wheels (left), 
mounted at bow of boat, ride the mono- 
rail up into place. Rear rail then slides 
back into frame, giving access to rear 
of vehicle. А wood block will give frame 
added support and prevent bowing. 


Steel Belted Radial 721 " 


This radio won't wake you 
in the morning, but it | 
may keep you up at night. 
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This is The Touch”. It’s designed to bring you a 
different and exciting kind of listening. Like news of a 
bank robbery in progress. Or the life and death drama 
of a three alarm fire. You may even hear the squealing 
tires and hurried commands that almost make you 
feel a part of a high speed police chase. 


All these sounds are at the tip of your finger. You 
simply touch the pressure sensitive panels. The built 
in computer will find the public service band action 
` frequencies. But be warned. There аге 15,357 
possible choices. And any one of them might keep 
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you spellbound until the wee hours of the morning. 
There are a lot of radios that can wake you. But. 
there's nothing else quite like the computer controlled 
listening experience of The Touch". So stop in to see 
your Regency retailer. Preferably sometime after 
noon. You see, he usually stays up late at night. 


m 2.5, | HAS THE TOUCH" 


Regency Electronics, Inc., 7707 Records St., Indianapolis, IN 46226 
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First in a two-part series. 


Small- 


repair 


appliance 


Small home appliances split into two categories: 


HEATING ELEMENT  MOTOR-DRIVEN 
IRON | FAN 
TOASTER | MIXER 
WAFFLE MAKER | BLENDER 
BROILER-OVEN | FOOD PROCESSOR 
COOKER-FRYER | CAN OPENER 
ELECTRIC SKILLET | CARVER 
COFFEEMAKERS | ICE-CREAM MAKER 
CORN POPPERS | MEAT GRINDER 
BURGER/HOT-DOG COOKERS | SLICER 
CREPE MAKERS | JUICER 


PORTABLE HEATERS 
HAIR DRYERS 


Failure of heating-element 
appliances can often be cured 
with a VOM and screwdriver 


By EVAN POWELL 


When a technician spends hours 
repairing an item that an assembly 
line grinds out in seconds, it's no 
surprise that the cost of the fix can 
match that of a new unit. That's 


why it's often simpler—and cheap- 
er—to throw away non-working 
small appliances. The bottom line, 
however, is that you still foot the 
cost of a replacement. 

Fortunately, there's a third op- 
tion. If you make your own repairs, 
the cost is often no more than a few 
dollars plus your spare time. And 
your chances of success are good; I 
find that most discarded appli- 
ances suffer from nothing more 


PS quick-check table for portable heating appliances 


Note: Always disconnect appliance from power supply before testing, inspecting, or repairing. 


SYMPTOM 


Won't operate at all (no heat, pilot light, or 
fan, if so equipped) 


Conductor broken in cordset 


Control (thermostat Эреп 


Fusible link open 


POSSIBLE CAUSE 


No power to receptacle 


REMEDY 


than a broken wire or defective 
switch—problems easily eliminated 
by a little knowledge and, perhaps, 
a new component from the factory 
or local parts distributor. The key 
to this approach is basic knowledge 
of how appliances operate. And 
that's simple to acquire. 

Most small appliances can be 


separated into two categories: 
those with heating elements and 
Continued 


Check by plugging table lamp into receptacle; replace blown fuse or reset 


circuit breaker if required 


Check with VAMI терр Cordset with heat-resistant, approved type 


Check with VOM with switch in "on™ position; repair or replace 
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Check for continuity with VOM; replace link with correct substitute. Check 


for cause of overheating 


No heat (pilot light and fan operate, if 
so equipped) 


m س‎ 


Орел thermostat Cae 
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Ореп fusible link 
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Open heating element 


Heats; other components won't operate 


Check — linkages 


Open connection 


Check очла components 
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Check for continuity with VOM: replace link with correct substitute. 


Check each connection in circuit visually for loose or broken conductor; 
replace with heat-resistant type after cleaning connection thoroughly 


م — 


Check with VOM with рата in “on” position; repair or replace 


Check for cause of overheating 


Check with VOM at RX1 position; replace if open or Y grounded 
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Test visually or with VOM; repair or replace as necessary 


a 


Test visually; adjust or repair as required 


Overheats 


Fan not nem " so equipped) 


Doesn't heat enough 


Poor thermal contact of heating element 
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Part of element open (dual-element devices) 


Gives shocks 


Grounded connection or conductor 


Thermostat contacts “welded” 


No 10807 


Thermostat damaged or out of calibration 


Grounded element 


Check visually and with VOM after heating thermostat sensor; replace if 


contacts are stuck 


Cooking appliances s shouldn't t be operated in i empty condition 


Check and repair fan as necessary 


Check thermostat positioning and for physical damage. Some stats have 


calibration Screws, but go sl slow; replace tf far out of adjustment 
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Check heater mounting; readjust as necessary 
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Test each section with VOM; replace if open 


Test with ҸОМ: replace if grounded 


———— — 


Check барий: then test with VOM. Be sure that ground is located and 


cleared before operating 
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© 1976 R. J. Reynolds Tobacco Co. 


Where others seek mere 
wealth, he searches for 
experience. 

He captures it in his own 
distinct way. 

He smokes for pleasure. 

He gets it from the 
blend of Turkish and 
Domestic tobaccos in 
Camel Filters. 


x | E unb o 
Turkish and ЧА 
Domestic Blend 


“К mg. "tar", 1.2 mg. nicotine av. per cigarette, ЕТС Report AUG. ‘77. 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


Small-appliance repair 


[Continued] 


those that use motors to perform 
their work. Our table at the top of 
the first page separates the most 
familiar appliances into these two 
groups. Sure, some units straddle 
the fence—such as a portable heater 
| with coils for heat, and a motor- 
driven fan—but each component 
can be treated separately. For that 
reason, we'll be covering small- 
appliance repair in two parts: 
Units that use coils are discussed 
here; motor-driven appliances will 
be covered in next month’s issue. 


Initial checks 


In order to run, all appliances - 


require a power source. For a 
battery-operated unit, a battery 
check should be first on your list. 
For all others, checks of the line 
cord are required. 

In use, small appliances are 
moved around quite a bit and in 
time the stretching, bending, and 
flexing can break the internal wire 
strands of the cord. Besides physi- 
cally checking the cord for breaks, 
you can check the internal wire 
using a VOM as shown. If an inter- 
mittent reading is obtained, replace 


аы Зиа. 
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INITIAL TEST (POWER SWITCH "ON") 


If: 
Ü ohms — possible short 
Intermittent — replace power cord 
Infinite — open switch, 
element, fuse, wire, thermostat 
Low resistance — normal; check power source 


LINE CORD TEST 
If not 0 ohms, 
replace line cord plug 


| 


o & o 


LINE CORD TEST 
If not О ohms. 
replace line cord plug. 


j GROUND-FAULT TEST 
(POWER SWITCH “‘ON") 
All readings infinite. If not, check for short 
between circuit wiring or element 
to chassis metal. Do not 
operate until short is found 


Various metallic 
surfaces of chassis 


the cord or plug with one of equal 
or larger gauge and size. 

Shorts (0 ohms on meter) or 
open lines (infinity on meter) 
mean the problem may still be in 
the line cord, but more likely with- 
in the appliance itself. In either 
case, the unit must be disassembled 


یھت سس 


SWITCH TEST SHOULD READ: 
О ohms with switch "on"; 
infinite with switch "off." 


INF TES О If not, disconnect switch 
and try again. 
a p Replace if necessary. 


o & 


ELEMENT 
TEST 
Infinite — 
replace 
element 


STAT TEST 
If not О ohms, 
replace stat (if 
unit overheats, 
replace stat) 


FUSE TEST 


If not Ò ohms. replace fuse 
or fusible link 


Note: КХІ scale on VOM. Appliance disconnected from AC line 


for tests. Taking it apart, however, 
is often like doing a puzzle in 
reverse. Search under labels and 
trim pieces for the clips and screws 
that hold pieces together. In many 
newer appliances, both the housing 
and the components snap into pre- 
molded tabs and plastic locks. 


(aequi 18) Bath/ 
utr | Dressing 


3 t 


1) Room 


Tub/ 
Shower 


24-Foot 
Minnie-Winnie 


Small-appliance repair 
[Continued] | 


Initial check of appliance should read 
a steady low ohmage. Flex cord. If inter- 
mittent reading, replace cord /plug. 


With the unit disconnected from 
the AC line, checks can be made of 
individual components with a 
VOM as shown. While our drawing 
is not of any particular appliance, 
it is typical of most circuits. 

The heating element is the 
"load," or the part that does the 
work, and is made from an alloy of 


i Here's a mini motor home that makes 
Viakes it comfortable. 


family travel thrifty. ? 
And makes it fun. 


In Winnebago’s new, 24-foot 
Minnie Winnie® bunk beds provide extra 
sleeping space. A separate tub/shower 
compartment eases bathroom traffic jams. 
And the rear divider curtain quickly 
creates a private “suite, complete with 


beds. bath and wardrobe. 


MI RACK ARM fe 


Toaster mechanics control switch con- 
tacts. Check linkage; file contacts if pit- 
ted. Plunger slows operation. 


nickel and chromium (called nich- 
rome). 

Two types of elements are used. 
'The open type looks like a spring, 
and is usually supported by in- 
sulating blocks or ceramic stand- 
offs. It's primarily used in pro- 
tected areas where quick heat 


transfer 1s necessary (popcorn pop- 


5 family vacation plan. 


For family meals, there's a four- 
burner stove and double sink in the galley. 


TERMINALS 


Open-type elements in appliances such 
as this popcorn maker can break or sag, 
shorting to metal housing. Replace. 
pers, waffle makers, most hair 
dryers). 

A sheathed element is simply an 
open element that has been en- 
closed within a metal tube. The 
coil is separated from the tube by 
an insulating compound, usually 
manganese powder. Enclosed ele- 

Continued 


Plus a generous 66-gallon water supply. 


Best of all, the Bunkhouse is - 
affordable. With price and terms that can 
-fita family budget. Look up your nearest 
Winnebago dealer in the Yellow Pages. Look 
over the Bunkhouse and the whole, new, 
value-priced line of Winnebagos. 


If you need a family motor home. 
you can drive a bargain with us. 


There are a lot of reasons 
` why you'll sleep better in a Winnebago. 


Want to try before you buy? Call Rent-A-Way Winnebago, 800-447-4700 for information (In Ш, call 800-322-4400) 
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[Continued ] 


ments often last longer than open 
types because they are protected 
from physical damage and oxida- 
tion. 

But the life of any heating coil is 
limited—eventually it will burn 
through. While enclosed elements 
must be completely replaced, the 
open type can sometimes be re- 
strung by installing a new coil of 
nichrome wire. The wire can be 
purchased in lengths; the resis- 
tance is determined by the diameter 
of the wire and the length of the 
coil. Meaning: You must buy the 
same diameter wire and stretch it 
to the same length as the one in the 
appliance. 

Usually the best way to do this 
is to measure the “pattern” of the 


E» S 
К FUSIBLE 
Ë- THERMAL LINK 


Fusible links, as in this coffee maker, 
give no visible indication when open. 
This must be checked with an ohmmeter. 


| T^ d TOP ELEMENT LEADS 
| HINGE PROTECTOR А li 
фаз —— i E i 


|. 
4 
j 
k 


Waffle makers have both top and bottom 
elements. If top element fails, suspect 
sheathed connecting wire first. 


2 T 
FEMALE _ ш 
CONNECTORS N _. 
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SENSOR 
| PROBE 


ADJUSTING KNOB S 


Detachable thermostat switch contacts can sometimes be 
cleaned with a matchbook striking surface. 
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SWITCH ARM = =- = T ف این‎ 
БЕ: Ро enm i PILOT 
LAMP 


original coil: Carefully remove the 
old coil, reattach it where it is 
broken, and measure it. Then fas- 
ten one end of the new coil in a vise 
and stretch it to the same length. 
Wear safety goggles when doing 
this. Don't try to stretch it as you 
install it; it's impossible to do this 
evenly, and the result will be 
uneven temperature and shortened 
element life. 


Temperature controls 


Small appliances require some 
means of temperature control. 
Most use adjustable or fixed bime- 
tal thermostats for this purpose. 
They work by cycling the heater on 
and off to maintain temperature at a 
certain level and prevent overheat- 


E ELEMENT 5 5 
f 4 TERMINALS ~ 


ua c |. Ae | 
Heating element in this drip coffee mak- 
er should have about 10-ohm resistance. 
Disconnect one side to test. 


| REFLECTOR 


Use damp cloth to clean reflective area 
on heating units for top efficiency. Use 
care around ribbon elements. 


FIXED CONTA 


" dem tu 


ing. Additionally, thermal links are 
used in the circuit (required on 
heating appliances without ther- 
mostat control). These melt inter- 
nally, interrupting the current, if 
the temperature becomes too hot. 
Check the thermostat and link as 
shown. If open, they should be 
replaced with components of 
identical temperature and electri- 
cal rating. 

Switches must be in top condi- 
tion, since heating elements require 
a high current flow and the con- 
tacts must pass it along. Most 
switches can be tested by setting 
the VOM to the RX1 position, then 
reading across the contacts with 
the switch turned on. Zero ohms is 

Continued 


SIDE 
SUPPORT 


м. i 
OVEN 
THERMOSTAT 


v. TOASTER 
Î THERMOSTAT, 


Solenoid in toaster oven trips linkage 
when actuated by current from thermo- 
stat. Second stat controls bake element. 


| TNR. Ч 


Detachable thermostat control contacts 
must be clean and grease-free. TV con- 
tact cleaner or alcohol does it. 


К INTERNAL CONTROL 
HEATER 


BIMETAL CONTACT ARM 


Sleeping-blanket control contacts can be cleaned with slip 
of paper. Blanket "hot spots” cannot be repaired. 


Tyee Lake, British Columbia, Canada. ` 


Canada at its bes 


Enjoy the light, smooth whisky that's becoming Americas favorite Canadian. 
Imported Canadian Miste | e 
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Small-appliance repair 


[Continued] 


acceptable. Anything higher means 
dirty or pitted switch contacts. 
Replacing the switch is the best 
remedy; filing or cleaning the con- 
tacts will sometimes work. 


Make the right connections 


Heating appliances require spe- 
cial heat-resistant wire. If it's nec- 
essary to replace any wire—from 
power cords to internal cables—be 
sure you use a heat-resistant type 
that is at least as large a gauge as 
the original. To do otherwise is to 
invite failure and create a fire 
hazard. 

Terminal connections in heating 
appliances must be clean and se- 
cure to carry the heavy current 
load. Routinely tighten all connec- 
tions when you are testing or 
checking any heating appliance. If 
it’s necessary to repair or replace a 
terminal, clean the connectors thor- 
oughly by sanding or burnishing 
with light sandpaper. If a new 
terminal is required, use a heat- 
resistant type. 

If a connection becomes loose in 
a heating appliance, it begins to arc 
and heat. As this progresses, the 
connection becomes worse and it 
may burn off. When this occurs, it 
calls for a new section of wiring 
and terminal. If the old wiring is 
used, trim the insulation back until 
you find copper that is bright and 
shiny before installing a new termi- 
nal. 

Finally, when all repairs are 
made, brush away all lint and dirt. 
Also, test for shorts from each 
prong of the plug to any metal on 
the appliance housing before put- 
ting it into use. All readings should 
be infinite on the meter's scale. 


Avoiding trouble 


While breakdowns are simply a 
fact of life, you can effectively 
increase the time between repairs. 
These guides may seem obvious to 
you, but they represent some of the 
major reasons for failures: 

è Keep appliances clean. Peri- 
odically brush food residue away 
from mechanical components and 
vent openings. 

€ Unplug appliances by grasp- 
ing plug; tugging the cord can 
break the conductors inside the 
insulation. 

€ Keep appliances away from 
external sources of heat. Range 
burners and other heat sources can 
damage external plastic parts. 

® Don't immerse in water. 
Some parts of some appliances can 
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SWITCH CONTACTS 
3 


.1 SWITCH 
ARM 


Heating pad uses multi-position switch 
to select heating element. А broken wire 
was the trouble here. 


Quick-disconnect connectors must be 
replaced with heat-resistant type. Clean 
connector pole until shiny. 


be submerged for cleaning, but 
keep controls and all electrical 
components out of water. The com- 
ponents may short when plugged 
in or create a shock hazard. 

e Don’t drop an appliance. 
Sounds elementary, but a large 
percentage of small appliances 
meet their doom in this way. Keep 
them well away from the edge of 
the counter and don’t operate them 
with broken legs or supports—espe- 
cially if they’re to hold hot cooking 
oil or boiling water. 

® Keep them lubricated and in 
good repair. Even some heating 
appliances have moving linkages 
that require a dash of heat-resis- 
tant lubricant from time to time. 
Check your owner's manual. 

è Clean grease from connec- 
tions, Remove cooking oil from the 
terminal area of detachable con- 
trols by spraying with television- 
tuner contact cleaner or by clean- 
ing with alcohol. 


—— M 
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can repair 
small engines. 


NRI Can Teach You How to 
Service Power Mowers, 
Garden Tractors, Chain Saws, 
Outboards, Mopeds... Learn at 
Home in Your Spare Time 

50 million small engines mean big 
opportunities for qualified servicemen. The 
man with knowhow can pick his own job or 
even start his own full or part-time business. 
And NRI can give you the training you need 
to cash in! 

Exclusive! Build Engine 

as You Learn 

NRI "hands-on" training gives you the 
professional knowledge, the professional tools, 
and the professional bench training you need 
to start in this booming business. You 
actually build a 3'/: HP engine as you 
progress... use tools like inductive tachometer, 
torque wrench, valve spring and ring 
compressors, mechanics' wrenches that you 
get as part of vour course. 

Choice of Two Courses 

With NRI's basic course, you 
concentrate on the big world of lawn and 
garden equipment, with 30 lessons covering 
ignition, lubrication, cooling, and starting 
systems, and overhaul. The 45-lesson master 
course includes additional training in other 
motors like generators, industrial рип, 
even motorcycles, And you 4 
build the engine and get 
your working tools to 
start a rewarding 
new career 


Mail сага rd for = 
Free Catalo 
No Salesman 


learn TV and audio servicing at home, 
уе don't have to believe me. 


elieve 60,000 professionals! 


Almost half of America's 
professional TV technicians 
have had home training. 
And among them, NRI is first 
choice by more than 3 to 1! 

I'm proud of a record like that. 
Because it means we're doing the 
job... helping thousands of ambitious 
people start rewarding new careers in a 
field that constantly needs new talent. 
And we're doing it in a way that works, 
with NRI's practical, power-on training! 
Learn by Doing with Exclusive 

25” Diagonal Color TV 


Only NRI training gives you the 
solid bench experience of constructing a 


100% solid-state color TV from the ground 


up. In our Master Course, your theory 
lessons are reinforced with over 25 
power-on experiments you perform as 


you build your own TV. And you get even 9 


more experience as you build and test 
circuits in our Discovery Lab™ and assem- 
ble your own professional working tools, 
including a 5" triggered sweep oscilloscope 
TV pattern generator, transistorized volt- 
ohm meter, and more. It all adds up to 
extra experi 


In addition to NRI's exclusive TV, 
you also get a designed-for-learning 
4-channel audio center, complete with 
enclosed speakers. Only NRI includes this 
modern equipment as part of its course. 
Other schools charge extra or even sell 
audio training as a separate course. 


Learn at Home, 
At Your Own Pace 

In the past 63 years, NRI has taught 
over a million students in their own 
homes. Specially designed bite-size lessons 
concentrate on a single subject at a time to 
cover it completely and clearly. Our own 
engineer/instructors back you up with per- 
sonal counseling and help when and if 
you need it. You decide how fast you want 
to progress, learn in your spare time with- 
out quitting your present job or going to 
night school. 

The NRI way is the practical way, 
the professional way because it works. 
That's why two documented national sur- 
veys * have shown NRI training to be the 


* Summary of survey results on request. 


overwhelming choice of the pros. And 
that's why NRI should be your choice, too. 


Send for Free Catalog, 

No Salesman Will Call 

If you're interested in this kind of a 
future for you and your family, send the 
postage-paid card for a free catalog 
describing each course and showing the 
equipment you get. See the opportunities 
available in TV and audio servicing, CB 
servicing, aircraft or marine electronics, 
communications, and other fields. See for 
yourself why you can believe the pros 
when they pick NRI 3 to 1! If card has been 
removed, write to: 


John E Thompson, NRI President 
NRI Schools 
McGraw-Hill Center for 
Continuing Education 
2939 Wisconsin Avenue 
Washington, D.C. 20016 


Trademark McGraw-Hill 


DETROIT REPORT 


By JIM DUNNE 


Spark-plug surprise 


Spark-plug locations on the Pontiac 
"топ Duke" four-cylinder engine 
(slated for the 1979'5 GM compacts) 
turned out to be on the wrong side of 
the engine. Since the engine will be 
installed crossways in the Nova, Phoe- 
nix, Omega, and Skylark, as is the 
custom with front-drive small cars, the 
plugs will face the rear of the car, 
where they are tough to reach and 
service. To make matters more compli- 
cated, the cars will have a front- 
opening hood. There is no way to fix 
the problem except to move the plugs 
to the other side of the cylinder 
head—a very expensive solution. But 
GM believes that because of its 
22,500-mile spark-plug-change interval 
["Spark Plugs.” this issue] there won't 
be big servicing problems. Right or 
wrong, plug location won t be changed. 


Over and out 


Ford planners believe that car CB 
radios have little future except as a 
"listening band." Still, CB's are being 
factory-installed in Lincolns and Mark 
V's at a ]17-percent rate right now. 
Combined with AM/FM stereo, the 
sets run up to $400-plus. According to 
Ford, the crest of CB installations has 
passed, and except for no-talk, listen- 
only units, demand will decline in 
coming years. 


Future Ford 


What seems to be a prototype of a 
mid-'BO's Ford van or 4WD has been 
spotted near Ford's engineering head- 
quarters in Dearborn, Mich. It looks like 
a swollen Fiesta, but with a van body aft 
of the doors. It is unquestionably all 
new, though, not a rebodied Fiesta. The 
engine is rumored to be a 2.3-liter four- 
cylinder set transversely in the chassis 
and driving the front wheels. The new 
Ford van could conceivably be built 
using the same drive train that will be 
available when the Pinto goes front- 
wheel-drive in '81. The Ford van is sim- 
Паг in concept to GM's minivan, which 
has been postponed, as we reported in 
the April issue. 


Truck mpg standards 


The final fuel-economy standards for 
light trucks (up to a 8500-Ib. GVWR) 
have been set by the Department of 
Transportation. Two-wheel-drive trucks 
will have to get 16 mpg in 1980 and 
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18 mpg in ‘81. Four-wheel-drives will 
have to attain 14 mpg in '80 and 15.5 
mpg in '81. Manufacturers felt the 
20.5-mpg standard originally proposed 
for '81 was impossible to achieve, and 
anticipated having to shut down pro- 
duction for fear of running afoul of the 
law. The fuel-economy standards for 
"79 (17.2 mpg for 2WD, 15.8 for 4WD) 
apply only to trucks with a GVWR 
under 6000 Ibs. 


All fouled up 


MMT, the additive they're now putting 
in gasoline to boost octane, is causing 
problems. MMT {methylcyclopentadie- 
ny! manganese tricarbonyl) replaced 
lead in gasoline refining when lead 
was named as the culprit in fouling 
catalytic converters. But recent tests 
show that MMT can also plug up 
converters under certain driving condi- 
tions. After extended periods of high- 
speed driving, particles of manganese 
oxides in the exhaust cling to the 
converter passages, build up, and 
eventually shut off exhaust routes. This 
increases exhaust emissions, which the 
law, of course, forbids. Ethyl Corpora- 
tion, an MMT supplier, says that MMT 
is not a problem under ordinary driving 
conditions. But the EPA still is likely to 
restrict its use in gasoline. 


Smaller hauler 


An “intermediate '-size pickup will ap- 
pear in late 1979 with a Chevy name- 
plate on its hood. It will be between 
the import pickups and the current 
domestics in size, and will mark the 
first step by American car producers to 
change over to smaller, more compact 
trucks. When the intermediate is intro- 
duced, the full-size C10 and C20 will 
be continued for at least one more 
year. The intermediate pickup will 
quickly become the U.S. standard, 
though, with Ford and Chrysler moving 
to a smaller size along with GM. The 
popularity and better fuel economy of 
the small imports make this move a 
natural one for  Detroit—especially 
since light-duty trucks will have to 
meet federal fleet fuel-economy stan- 
dards beginning with the ‘79 models. 


Pop-out maintenance 


Many front-drive cars suffer from crowd- 
ed engine compartments and compli- 
cated packaging. Maintenance, like 
starter or clutch replacement, can be 
expensive because many other compo- 


nents must be removed just to gain 
access to the parts in need of repair. 
GM's new front-drive cars are de- 
signed to make such repairs simpler by 
easier access to driveline systems. The 
engine апа а! accessories аге 
mounted in a "cradle" that is fastened 
to the front frame via four bolts. By 
removing the bolts a mechanic can 
drop the cradle out of the car from 
underneath and get direct access to 
the engine, driveline, and most major 
components. With labor rates at $15- 
$25 per hour it could be a big saver. 


4WD Luv 


For years, off-road enthusiasts have 
been customizing light Japanese pick- 
up trucks for off-road travel by adding 
four-wheel-drive capability. In fact, nu- 
merous companies have cropped up in 
California to perform this modification. 
There have long been rumors that 
Detroit would offer factory-installed 
4WD options for this market. Chevrolet 
will apparently be the first to offer the 
feature on its Luv pickups beginning in 
November. At least some of the Luv's 
competition, which includes the Ford 
Courier, Mazda B1800, Toyota Hilux, 
and Datsun 620, are likely to follow suit 
because these little trucks shape up as 
the most economical four-wheel-drives. 


Chevy takes electric lead 


General Motors made Chevrolet the 
lead division in the corporation's de- 
velopment of an electric car. The first 
prototype is a chopped-down Chevette 
dubbed the Electrovette. It’s loaded 
with 920 Ibs. of batteries and can go 
50 miles at 30 mph before needing a 
recharge. Insiders point out that the 
driving range is equal to that of one 
gallon of gas in a 1978 Chevette. The 
corporation has set no date for intro- 
duction of an electric car, but 1985 or 
later is the soonest it could get in 
production—if al the problems аге 
solved this year. The fact that Chevy 
has the lead responsibility is a big 
step, though, and means the company 
is serious about having an electric car 
before the oil runs out. 


Two markets in U.S. 


If you listen to the importers, there are 
two different car markets in this coun- 
try, one for domestics, the other for 
modeis from overseas. What they've 
found is that some buyers shop exclu- 
sively among the imports, while others 
choose only from U.S. models. This is 
especially puzzling in the small-car mar- 
ket. U.S. cars are designed to compete 
with imports, but it seems they do not. 
The truth is that imports are relatively 
unaffected by the small U.S. makes, and 
will continue to garner 15 to 20 percent 
of the market, no matter what kind of 
cars Detroit puts on the road. А hint of 
this phenomenon is found in Honda 
trade-ins. Honda, with sales zooming to 
151,000 last year, gets Beetles and Cor- 
ollas in on trade primarily—not Ameri- 
can Cars. [5] 


Have a question about motor oil? Lubricants? Engines? Ask the Pennzoil experts... 


Pennzoil Makes the Grade. | recently 
purchased a 1966 Massey Ferguson 
diesel tractor. The owner's manual rec- 
ommends API-DG 20 grade detergent 
oil for all temperatures above 10°F. Is 
there an equivalent grade of Pennzoil I 
could use in this diesel tractor, meeting 
the manufacturer's specifications? 
C.G.R., Grants, New Mexico 


The A.P.I. (American Petroleum Insti- 
tute) classification "DG" was changed 
several vears ago. The new comparable 
classification is now "CC", which sig- 
Hifies a detergent oil suitable for your 
Massey Ferguson diesel tractor engine. 
The Pennzoil product for your tractor 
would be Pennzoil Z-7 SAE 20W-20 
grade. The can lid is marked "SE-CC" 
which means that the oil exceeds car 
manufacturers requirements for SE 
service in gasoline engines, and also 
passes the diesel service requirements 
for CC. 


Oil Pressure Puzzle. After a few miles 
of driving, the oil pressure in my car 
suddenly drops. Гуе checked the main 
and rod bearings, and they're not worn. 
Гуе also checked the hydraulic valve 
lifters, and they're not noisy. Do you 
think if I loosened and cleaned the valve 
lifters, it would help alleviate the oil 
pressure drop? 

J.H.. Conrad, Montana 


If your valve lifters are not noisy, they 
must be clean and free of varnish, so it 
would not be necessary to clean them. 
Oil pressure is registered from the main 
and rod bearings so clearance of the 
lifters would have no effect. Since vou 
have low oil pressure and the bearings 
are not worn, it could be due to a worn 
oil pump or a faulty pressure relief valve 
in the system. We'd recommend that 
these areas be checked first. To some ex- 
tent, a heavier weight of oil could in- 


crease oil pressure. If vou re not al- 
ready using it, we'd suggest a change to 
Pennzoil Multi-Vis 10W-40. 


For Racing Only. I ride a Ducati 860 
motorcycle which I broke in with 
Pennzoil 20W-50 4-Stroke Motorcycle 
Oil. After a 1,500 mile trip, the Ducati 
used a quart and a half of oil. Since the 
owner's. manual recommended 50 
weight racing oil or equivalent, I then 
bought Pennzoil Racing Oil SAE 50. I 
noticed on the can, however, that this 
racing oil was recommended for com- 
petition only. Would the racing oil, 
therefore, not be suitable for use in my 
motorcycle? 


K.B., Nashville, Tennessee 


We recommend vou continue to use 
Pennzoil Multi-Vis SAE 20W-50 
4-Stroke Motorcycle Oil for vour 
Ducati. We do not feel that 1-1/2 quarts 
of oil consumption on a 1,500 mile trip 
is abnormal. We would not recommend 
Pennzoil Racing Oil SAE 50 for your 
Ducati since this product contains only 
a mild detergent and is intended for 
competition racing only. 


Oil’s Not to Blame. I drive a 1966 Ford 
Wagon with a rebuilt V-8 engine, in- 
stalled with an 80 Ib. oil pressure spring 
on the oil pump. Forthe first 500 miles 1 
used Pennzoil 10W-30. When the 
weather became warmer | drained the 
10W-30 and replaced it with Pennzoil 
20W-50. Immediately after this oil 
change, the engine started to leak. Do 
you think the 20W-50 was too heavy for 
the new engine? 

L.P., Verdi, Nevada 


We doubt very much that this leaking 
problem is related to the grade of oil 
being used. The Pennzoil Multi-Vis 


20W-50 is not too heavy for your en- 
gine, and particularly in the area where 
vou live. We suggest that you first de- 
termine where the oil leak is coming 
from, such as the pan or rocker arm 
cover, or through an oil seal. It may be 
coincidental that the leaking occurred 
at the time of oil change, and a gasket 
became loose also at this time. Also 
check the oil pan drain plug to see that 
the gasket was not left out at time of 
drain, or possibly the threads on the 
plug were stripped at time of oll 
change. 


Better To Be Safe...Why do auto 
manufacturers recommend changing 
the transmission oil when it's only pos- 
sible to change about 4 quarts that are in 
the pan? The bulk of the old fluid will 
remain in the transmission and will not 
get changed, so is it really worth the 
effort? 

I.T., Middle Village, New York 


While it is true that not all the trans- 
mission fluid can be drained from the 
transmission unless the torque. con- 
verter is drained, апу addition of fresh 
fluid, even 4 quarts, will supplement 
additives sufficiently to protect against 
premature transmission failure due to 
oxidation, anti-wear, rust, and other 
damage. 


WE'RE OPEN TO QUESTIONS about 
motor oils, lubricants, engines. But. 
youcan tell us afew things, too. Maybe 
you have discovered something inter- 
esting about motor oils or lubricants. Or 
you have a special reason for being а 
Pennzoil fan. We would like to hear 
from you. Write to: Pennzoil Company. 
Research Department, P. O. Box 808, 
Oil City, Pennsylvania 16301. Note: 
sorry no pictures or material can be re- 
turned. Letters chosen for publication 
are subject to revision necessary for 
publication requirements. 


Quality Products For Over 85 Years 


ADVENTURES IN ALTERNATE ENERGY 


A monthly sampling of projects PS readers have 
devised to conserve or replace fossil fuels 


Gary |. Jensen; 


Coiled collector 


for summer homes 


By KATHERINE GRIGGS 


Gary Jensen has met the challenge 
of putting the sun to work as inex- 
pensively as possible. His no-frills 
solar collector for heating water 
costs less than $40 in readily avail- 
able materials and can be built at 
home as a weekend project. 

"I use this system exclusively on 
my summer cabin in central Wash- 
ington,” says Jensen. “I find that 
two to three hours’ exposure to the 
sun (65° to 75° F outside tempera- 
ture) will deliver water at 120° to 
130° F” 

Jensen’s device is certainly sim- 
ple: a four-ft.-square wood platform 
that supports 100 feet of coiled 
one-inch polyethylene pipe. He at- 
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tached the structure to his cabin’s 
roof, but any surface with good 
exposure to the sun will do. Con- 
nected to a cold-water main at its 
inlet in the center of the coil, the 
pipe delivers approximately five 
gallons of  solar-heated water 
through its upper outlet. In the 
house, the hot water is tempered 
with cold in the shower or at the 
sink. 

When Jensen closes his cabin for 
the winter, he uses a clever drain- 
ing method to prevent the water 
heater from freezing. After discon- 
necting the inlet and outlet fittings 
at the hose coil, he simply rotates 
the hose reel on the base in the di- 
rection opposite that of the hose 
winding. This action “unwinds” the 


Flexible plastic pipe is coiled in clock- 
wise direction on hose reel. To drain, ro- 
tate hose reel counterclockwise 12 times 
{once for each coil). 


Flat-black-painted water heater is in- 
stalled on roof of Jensen's summer cab- 
in (left). Base, hose reel, and cover can 
be assembled in a weekend. 


remaining water out of each coil. 

Undoubtedly, this unit's simplic- 
ity confines its practicality to use 
in the summertime—or in frost-free 
areas. But Jensen has suggestions 
for increasing the system's efficien- 
cy. He recommends, and offers 
plans for, construction of a cover, 
which, he says, provides hotter 
water. In addition, he claims you 
can get greater quantities of hot 
water by building two, three, or 
more units and connecting them in 
series. 


Caveat 


One caution concerning the use 
of polyethylene pipe: Sears ap- 
proves its PVC pipe for cold water 
only, and strongly discourages its 
use for water that reaches 160? or 
higher. Although Jensen maintains 
that the polyethylene pipe func- 
tions successfully during summer 
weekends at his cabin, we'd recom- 
mend flexible polybutylene (PB) 
pipe as the longer-lasting material. 

Jensen offers complete plans and 
instructions for $7.95 ppd. To ask a 
specific question, send a stamped 
return envelope to Gary I. Jensen, 


15800 9th Ave. N.E., Seattle, 
Wash. 98155. 


MATERIALS LIST 

1 sheet 3g" x 4’ x 8’ exterior plywood 

6 ft. 1 x 2 fir (or 34" plywood ripped 
to 115") 

100 ft. 1" plastic pipe (Sears Catalog 
#42A24083N or equal) 

2 end fittings (Sears Catalog #42A23074 or 
similar) 

2 hose clamps (Sears Catalog #42А23924 

` or equal) 

B 14" x 234" plated carriage bolts 

8 14" plated hex nuts 

8 1А” plated washers 


OPTIONAL COVER 
17 ft. 1 x 4 fir (or 34" plywood ripped 
to 4") 


17 ft. 34" x 34" fir batten or molding 
50" x 50" 4-mil clear plastic tarp or 
drop cloth 


251978 A. J. Reynolds Tobacco Со. 
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| Warning: The Surgeon General Has Determined 
| That Cigarette Smoking Is Dangerous to Your Health. 
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(The low tar 
ette that's 


Winston. 
All taste, 


LIGHTS: 12 mg. "tar", 0.9 mg. nicotine av. per cigarette, FTC Report AUG. 77; 
LIGHT 100's: 13 mg. "tar", 1.0 mg. nicotine av. per cigarette by ЕТС method. 


Build an all-in-one 


home 
computer 


Arithmetic keypad (far right) on Sol 20 
microcomputer simplifies entry of Jong data 
lists. For clear readouts, TV atop computer 


is modified to accept video signals. 
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Plug-in module carries the system monitor, a microcircuit 
with thousands of permanently stored instructions that regu- 
late basic operations of the microcomputer. 


By JOHN FREE 


Home-computer kits can be a has- 
sle if you discover that several “op- 
tional” plug-in boards and accesso- 
ries are needed to make your 
computer perform adequately. I 
built Processor Technology Corp.'s 
(PTC) Sol 20 Terminal Computer 
because video, memory, computing, 
input, and output circuits are all 
included. PTC (Pleasanton, Calif.) 
markets its computer separately or 
in complete systems: computer, 11- 
inch TV modified to accept non- 
RF video signals, plus a cassette 
recorder for loading and storing 
programs. 

The Sol 20 is called a terminal 
computer because it has a built-in 
keyboard and functions that could 
enable you to communicate with 
other computers. PTC's computer 
uses the popular 8080 microproces- 
sor, which means there are many 
programs around that you can use. 
It also accepts S-100 boards [Р5, 
Nov. '77] that can play music, talk, 
listen, and do other amazing 
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things. The computer has a trim, 
low silhouette, however, and room 
for only five boards. 

I spent about 58 hours putting a 
Sol 20 together, and made only one 
blunder: A bridge rectifier in- 
stalled backwards in the power 
supply shorted several components. 
Lesson learned: Since the manual 
has few step-by-step drawings, ex- 
tra-careful reading is a must. 

The computer displays 16 lines 
of 64 black characters, or white 
readouts on a black background. 
Compared to displays Гуе seen 
from some microcomputers, the 
system’s Panasonic TV gives an 
exceptionally clear readout. Data 
for upper- and lower-case charac- 
ters are stored in permanent mem- 
ory. | 
The Basic 5 computer-language 
cassette included in the kit can run 
many programs listed in magazines 
and other sources. Basic 5 works 
with the 16K memory board in- 
cluded with the $1850 Sol 20-16 kit. 
A “brainer” $45 extended-Basic cas- 
sette requires either 15K or 12K of 


Memory board slipped into Sol 20's five-slot backplane 
stores 16,384 bytes (16K of computer words). A quiet fan 
` cools the power supply (left) and other circuit boards. 


memory, depending on whether you 
load matrix capability or not. With 
extended Basic and more memory 
you can tackle virtually all Basic 
programs. PTC’s $2495 System I-A 
(Sol 20, cassette recorder, TV ex- 
tended Basic, 16K memory) is now 
sold only in assembled form. 


Master circuit board for Sol 20 kit cov- 
ers over half the chassis. Keyboard sec- 
tion and 100-pin memory boards are 
assembled and tested at the factory. 


Put a friend 
in your Ford. 


When you give a fresh set of Champion spark plugs to your Ford, 

you've done the right thing. 

You've given your Ford the world's best-selling plug (over 10 million 

Ford owners alone use Champions). 

You've given your Ford the brand of plug that wins more major 

races than any other kind. Because we're the spark plug 

specialist, we make a plug that's exactly right for your Ford. 

And speaking of exactly right, we'd.be happy to send you our new 

Champion Tune-Up Guide. It includes helpful information on 

maintaining your car plus maintenance log, a gas mileage | 

calculator, and our spark plug recommendations. Just send $1.00 (f 
r ا‎ 

<; 


to cover postage and handling to “Tune-Up, Box 910, Dept. M, 
Toledo, Ohio 43661. (Offer not available in Canada.) e 
Just remember... 

Champion is a Ford's best friend. 
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Champion Spark Plug Company * Toledo. OH 43661 


HOW MANY 
MILES 
SINCE YOU 
CHANGED 
ENGINE OIL? 


| If it's been three thousand miles or over 
60 days, engine experts will tell you 
| your oil has used up its additives and 
your engine is probably starting to col- 
| lect gum and varnish. 


That means it's time for a RISLONE 
Engine Treatment. Time for adding RIS- 
LONE to clean out deposits before they 
start problems such as noisy valves, lost 
compression and power, oil burning due 
to stuck rings, overheating caused by re- 
stricted oil flow. 


RISLONE treats the engine, not the oil. 
Try a quart with your next oil change! 
And remember, it saves you the cost of 
a quart of oil. 


Send for your new copy of 
RISLONE LUBE TIPS. 32 
pages of information and sug- 
gestions for better perform- 
ance and care of engines. 
Send 444 x 6'4 self addressed, 
stamped envelope to The 
Shaler Company for your 
copy. 


THE SHALER CO. 
Waupun, Wisconsin 53963 

In Canada: Warren Packaging Co, 

Ltd. - Scarborough, Ontario 
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encircling a 


Radio-frequency coils 
quartz tube heat silicon crystals inside 
to form a cell substrate. Visible bound- 


Chemical vapors 
form low-cost 


solar cells 


An experimental process for mak- 
ing solar cells by vapor deposi- 
tion may eventually trim prices 
enough for you to generate elec- 
tricity on your roof. 

Compared with the complex, 
costly techniques now used to 
make solar cells, this newer process 
is simple. The technique is under 
development by the electrical-engi- 
neering department of Southern 
Methodist University in Dallas. 
Project director Prof. Ting L. Chu 
says the goal is to produce efficient 
solar cells for about five percent of 
the cost of conventional cells. 

Commercial solar cells are 10 to 
15 percent efficient in converting 
sunlight directly into DC electric- 
ity. Such cells cost from $15 to $40 
a peak watt (maximum wattage a 
cell can produce). By 1980, Chu 
hopes to have 10-percent efficien- 
cies at 50 cents a watt. So far he 
has achieved  seven-percent effi- 
ciency, up from five percent last 
year and only 2.5 percent the year 
before. 

About 100 square feet of the 10- 
percent-efficient cells could produce 
one kilowatt (peak); 1000 square 
feet would supply 10 kilowatts, 
enough to operate a medium-size 
house, Chu says. 

In the vapor-deposition process, 
crystals of grayish, metallurgical- 
grade silicon are placed on a 


aries between cooled cell crystals (in- 
set) limit efficiency. Researchers plan to 
enlarge crystals to boost efficiency. 


small piece of graphite inside a 
quartz heating tube. MRadio-fre- 
quency pulses heat the silicon—in 
a way similar to microwave cook- 
ing—to a white-hot molten mass. 
Next, gases containing pure silicon 
and chemical elements circulate 
through the tube, forming ultrathin 
films on the melted silicon. Finally, 
after the silicon cools, a metal grid 
is attached to its surface to conduct 
electricity. 

The Texas researchers use cheap, 
relatively impure silicon as a cell 
base. Commercial cell makers, 
however, use silicon that’s been 
further refined to make it practi- 
cally pure. When Chu's melted 
silicon cools, it has a grainy, ir- 
regular polycrystalline structure. 
Cell manufacturers, by contrast, 
first make ingots of highly struc- 
tured single-crystal silicon: Seed 
crystals placed in melted silicon 
are slowly twirled and withdrawn. 
Ingots several inches in diameter 
are thus “grown.” When these ex- 
pensive silicon cylinders are sawed 
with diamond-coated blades into 
thin wafers, though, up to half the 
ingot becomes sawdust. 

Despite the differences between 
silicon purity and crystal struc- 
ture, Chu’s cells work just like 
commercial devices. The base or 
substrate can be doped with an 
element that creates an electron 
deficiency within its structure. A 
thin layer formed on the substrate 
has an excess of electrons. Sunlight 
striking the thin outer layer frees 
additional electrons, and the solar 
cells can be hooked up like a 
battery to perform work.—Bob 
Kerstetter 


McCulloch. 
You've got to saw it to believe it. 
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You get more features for your money 
with McCulloch's Mac 140 and Pro Mac 10-10. 


These two McCulloch chain saws are loaded sprocket tip bar will make short work of just 
with the kind of features that make backyard about any job. Plus Chain Brake/Hand Guard and 


projects a whole lot easier. automatic and manual oiling. Its McCulloch's 
Take the Mac 140, for instance. It's got Chain best selling saw. 

Brake/Hand Guard to reduce the hazard of kick- Put one of these McCulloch chain saws to 

back. Big 14" sprocket tip bar. work.Whether you're cutting fire- 


Auto-Sharp to sharpen the chain How about a McCulloch pretty sharp idea! wood or fenceposts, McCulloch 


with a press of a button. Both TT pem l / will sink its teeth into your home 
automatic and manual bar and ТУЯ s" cutting jobs. 
chain oiling. Plus a handy carry- Bm. / ‚=з | 


ing case. You can't buy another _ 
chain saw with all these features | 
at any price. | 


1 Zi! McCULLOCH 


WITH CHAIN BRAKE 


Or the Pro Mac 10-10, built == ! —À 
for heavy-duty cutting. 115 power- KEEPS AMERICA BUZZIN 
McCulloch Corporation 


. in. engine and 16" = Sa» a 7 TE 
ful 3.3 cu. in. eng Pil, he Los Angeles Californie 90009 


Give Dada distinguished name. 
After all, he gave you one. 


Seagram's VO. 


Bottled in Canada. Preferred throughout the world. 


CANADIAN WHISKY. A BLEND OF CANADA'S FINEST WHISKIES. 6 YEARS OLD. 86.8 PROOF. SEAGRAM DISTILLERS CO., N.Y.C. 


PS |What's News 


Out at JPL, where they're testing the 
solar Stirling engine generator, you 
hear a lot about “distributed modular 
power systems." You will undoubtedly 
be hearing the phrase often in the 
future. There is nothing available now 
to photograph, so we asked cover 
artist Ray Pioch to paint his con- 
ception of how such a cluster of solar 
generators might look. The paintings of 
the individual units are based on 
photographs of the actual equipment 
now in use at JPL. The reflectors and 
structures are used for testing a 
variety of equipment such as solar- 
heated steam turbines, but the engi- 
neers seem most hopeful for the 
success of the Stirling engine. These 
researchers are well aware of the 
many advantages of the Stirling cycle. 
They produced the massive study of 


future car engines [PS, Apr. ‘76] 
which picked the Stirling as a top 
contender to power cars in the late 


1980's. One of the many attractions of 
the distributed modular power systems 
they talk about is the reliability of a 
cluster of small units. When a huge 
generator breaks down, the result can 
be disastrous, but one or two small 
units in a group of many can malfunc- 
tion without seriously impairing the 
output of the whole cluster. 


Longer oil-change interval 


While many crankcase oils are now 
being advertised for long life—15,000 
miles and up—the automobile manu- 
facturers have not yet sanctioned such 
recommendations, Typically, car mak- 
ers now stipulate a maximum change 
interval, for normal driving, of about 
7500 miles or 12 months to meet the 
warranty requirements on your new car. 
This is based on SE grade oil and there 
have been no standard qualifying tests 
[see PS, Apr. '76] for any higher grade 
oil. Recently a new  engine-oil test, 
called (ASTM) Sequence IMD, has been 
accepted throughout the automobile 
and petroleum industries. It was devel- 
oped by engineers in the Fuels and 
Lubricants department of General Mo- 
tors Research Labs. They project a GM 
recommendation within the next year 
or two of a 15,000-mile change inter- 
val for new oils that pass the test. The 
significant change in the new test is 


the inclusion of an improved capability 
for evaluating valve-train wear. 


Optical video discs soon? 


Imminent introduction of video discs 
has been announced so many times in 
the past few years that one is wary of 
taking another such announcement too 
seriously. But maybe this is it. MCA 
DiscoVision has established a manu- 
facturing facility in Carson, Calif. to 
produce video discs for the optical 
video-disc system to be introduced 
later this year, according to an 
announcement by DiscoVision presi- 
dent John Findlater. The video-disc 


player will be made and sold by 
Magnavox; MCA will sell only the 
discs. 


Viewdata moves ahead 


Viewdata, the British computerized in- 
formation system we told you about in 
May, has come to America. Insac Data 
Systems has opened a New York office 
to explore marketing possibilities for 
the device in this country. While the 
first U.S. application will probably be 
in businesses, Insac hopes to have the 
system in home use here by the late 
1980's. Meanwhile, back in England 
the Post Office will be making the 
system available to the public in early 
‘79, a year ahead of schedule. Market 
trials are underway now, with about 
1500 residents and businesses in Lon- 
don, Birmingham, and Norwich partici- 
pating. 


Alternate energy 


The sun, wind, water, geothermal 
wells, and biomass conversion could 
supply all of California's needs by the 
year 2025, says a recently completed 
Department of  Energy-University of 
California report. Using achievable 
conservation measures without giving up 
present living standards, the document 
says that California can achieve ener- 
gy self-sufficiency without petroleum or 
nuclear energy. The report makes a 
number of assumptions which if not 
realized would negate its conclusions: 
It assumes that energy costs by 2010 
will be two to four times higher than 
today; that adequate investment in 


alternate-energy technology will begin 
soon; and that the people will not protest 
wind generators or dams marring the 
scenery. 


Instant, erasable microfilms 


A $7-million order from ЗМ Со. 
guarantees that one of Stanford Ov- 
shinsky's strange devices [PS, Apr. 
78] will finally reach the marketplace. 
The order, reported in the Wall Street 
Journal, is for a new type of microfilm 
system to be called Microvonic File 
system. Ovshinsky's company, Energy 
Conversion Devices, will manufacture 
the film in its own plant and assemble 
the imaging machines from parts sup- 
plied by subcontractors. Deliveries are 
supposed to begin this fall. In the 
Microvonic system a microfilm image 
will be produced instantly with a flash 
of bright light. Another flash will erase 
it. You can then put a new image in 
the same place. There is no slow, 
messy development process. And mi- 
crofilm records can be kept perma- 
nently, added to, or corrected. 


Fireball engine 


Not all promising new engine develop- 
ments languish in the laboratories for 
lack of interest by the big engine 
manufacturers. Writing in the Novem- 
ber 1976 PS, European Editor David 
Scott told you about driving the 
extraordinary Swiss engine called the 
Fireball. By simply bolting his Fireball 
head to a standard VW engine, the 
inventor, Michael May, achieved better 
than 20 percent improvement in mpg, 
with lower emissions. Now a recent 
report in Automotive News says that 
11 engine manufacturers have bought 
rights to the Fireball combustion sys- 
tem. If plans run according to sched- 
ule, cars equipped with Fireball-type 
engines could be in production by 
1980-81. A bonus to potential manufac- 
turers is that this May head can be cast 
by modern methods and requires no 
more machining than a current engine. 
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PHOTO BY ARTHUR FISHER 


Two approaches tc 
decomposing water 
with solar energy are 
shown in these pho- 
tos. Above, Prof. 
Harry B. Gray of Cal- 
tech holds flasks con- 
taining a complex, 
man-made organic 
compound with atoms 
of the metal rhodium 
at its core. Normally, 
the compound in so- 
lution is blue, as in 
the right-hand flask. 
But when exposed to 
sunlight, it reacts 
with the water to re- 
lease hydrogen gas, 
and promptly changes 
color to yellow—as in 
the left-hand flask. 

In the photo at left, 
intense blue light is 
beamed onto one 
electrode of a photo- 
chemical cell devel- 
oped at MIT by Prof. 
Mark S. Wrighton 
and colleagues. This 
"light" electrode is 
made of an n-type 
semiconductor, stron- 
tium titanate; you can 
see bubbles of oxygen 
rising from it. Hydro- 
gen bubbles are form- 
ing at the "dark" 
electrode, made from 
platinum. The elec- 
trolyte is a water 
solution of sodium 
hydroxide. 


Our commonest resource, 
irradiated with free 
sunshine, could produce 
valuable hydrogen fuel, and 
maybe even electricity 


By ARTHUR FISHER 


One day last summer on the cam- 
pus of Caltech, a graduate assistant 
in the chemistry department, crad- 
ling a flask filled with blue liquid, 
left one lab building, walked out 
into the Pasadena sunshine, and 
started to cross the street. 

Before he was halfway across, 
the blue liquid began to bleach and 
bubble gently. By the time he 
reached the other lab, it had turned 
yellow. 

It is not recorded whether he 
shouted “Eureka!” But he might 
well have. For the liquid was a 
solution of a unique compound—a 
complex organic molecule contain- 
ing the metal rhodium—laboriously 
tailored by a team of chemists with 
Caltech’s Prof. Harry B. Gray at 
its head. And what the new chem- 
ical had done was to capture the 
energy in sunlight and use it to 
wrench hydrogen gas from water. 

Some 2600 miles away, and 
about a year earlier, chemists at 
MIT in Cambridge, Mass., had 
achieved a similarly startling re- 
sult. A group led by Prof. Mark S. 
Wrighton shined a beam of ultra- 
violet light (one part of the solar 
spectrum) on an electrode in a 
special new  photoelectrochemical 
cell containing water with a little 
lye dissolved in it. Instantly, bub- 
bles of oxygen began drifting off 
the “light” electrode, and hydrogen 
bubbles appeared at the other elec- 
trode. 


The hydrogen economy 


Why split water? To get hydro- 
gen. It would be an almost ideal 
fuel and has fired the imagination 
of futurists who speak of the “hy- 
drogen economy" [PS, March "75 
and Jan. 78]. When burned, its 
residue is only inoffensive water. 
It has a very high energy density— 
energy per unit  weight—twice 
as great as methane, for example. It 
is storable and portable. And hy- 
drogen, the basic building block of 
the universe, is the most plentiful 
element on earth after oxygen. The 
catch: It is rarely found as hydrog- 
en gas, a simple molecule consist- 
ing of two hydrogen atoms. In- 
stead, it is tightly bound in a host 
of organic and other compounds, 
including the dwindling hydrocar- 
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Two cells for water splitting: In a con- 
ventional electrolytic cell (top), a battery 
or other source of electricity is connect- 
ed to electrodes immersed in a water so- 
lution of an electrolyte. At the cathode, 
hydrogen ions receive electrons, chang- 
ing to molecules of gaseous hydrogen. 
At the anode, hydroxyl ions give up elec- 


bons we now use as fuels, and of 
course in our most abundant re- 
source—water. The seas contain 
enough hydrogen to supply our 
energy needs for a very long time 
to come. 

The water molecule, however, is 
exceptionally stable (otherwise life 
as we know it could not exist on 
earth). It takes energy to split Н.О 
into free hydrogen and oxygen. The 
Holy Grail of the hydrogen econ- 
omy is to extract hydrogen from 
water without investing more ener- 
gy in the effort than you get out. 

Today, scientists at more than 
three dozen facilities around the 
world, from the University of Flin- 
ders in Australia to Yokohama 
National University in Japan, are 
racing to solve this great chemical 
challenge: split water in an energy- 
efficient and economical way. 'This 
scientific onslaught includes a 
whole battery of approaches. You 
can use electricity, heat, chemicals, 
light, and various combinations of 
these to split water; one hybrid 
cycle consists of one photochemical 
and two electrochemical stages. 

I’ve chosen to concentrate on the 
light approach because it seems to 
represent the simplest, most ele- 
gant, and most rewarding one—if it 
works. Sunlight, after all, is both 
free and abundant. Electricity is 
not. Besides the cost of electricity, 
electrolysis is not a very efficient 
process. Heat can split water, but 
because of the very high tempera- 
tures needed in pyrolysis—up to 
4000° C—there are problems. 


POWER SUPPLY 
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trons, and oxygen gas bubbles off. But 
the photoelectrochemical cell (bottom) 
needs no external source of electricity. 
Light shining on the photoanode—a semi- 
conductor—stimulates current flow. 
Again, hydrogen and oxygen are liberat- 
ed at the electrodes. (Courtesy Mark S. 
Wrighton, MIT.) 


Of the many labs working on 
water splitting with light, the ones 
I visited, at Caltech and MIT, 
epitomize the two most prominent 
paths to the goal. One path— 
MIT's—uses a light-absorbing elec- 
trode to generate electricity that in 
turn acts on ions in water to 
produce hydrogen and oxygen. 'The 
second—Caltech’s—uses a light-ab- 
sorbing chemical to liberate hy- 
drogen from water directly. 

“Ninety-nine people out of a 
hundred who are trying to split 
water are doing it with solid elec- 
trodes," Harry Gray told me when 
I toured his lab at Caltech. “А few 
other groups are trying to do it 
with molecules that you dissolve in 
water, and that's the game we're 
in.” 

The chemical synthesized by Dr. 
Gray’s group is a rhodium complex. 
Its molecule looks something like a 
windmill, with two atoms of the 
metal rhodium at the hub, held 
tightly there by four identical 
clamp-like structures—the “vanes” 
—consisting of carbon, hydrogen, 
and nitrogen atoms. 

“When we put this compound in 
water," Gray said, “it’s blue. If we 
expose it to sunlight—or a simu- 
lated sunlight source for conve- 
nience in the lab—it turns yellow 
and releases hydrogen gas from the 
water. The breakthrough from this 
work is that we’re running the fuel- 
making part of the water-splitting 
cycle, running it uphill—that is, 
storing chemical energy—and we're 

Continued 
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doing it with visible light smack in 
the middle of the solar spectrum." 


The two-electron effect 

Here's how the basic process 
works: When a photon of light 
energy from sunlight strikes a mo- 
lecule of the new compound, each 
of the two rhodium atoms at the 
core surrenders an electron. The 
two electrons combine with a pair 
of hydrogen ions to form one mole- 
cule of H.—hydrogen gas. (A hy- 
drogen ion is a hydrogen atom 
stripped of its single electron.) 

That is a major advance over 
some other photochemical com- 
pounds, whose molecules release 
only one electron when they absorb 
one photon of light. This is called 
the “one-electron problem" by ex- 
perts in solar conversion. The rea- 
son is that it takes two electrons, 
emitted almost simultaneously, to 
chemically bond two hydrogen 
atoms into a hydrogen molecule. 
The two-electron effect results di- 
rectly fom the molecule’s unique 
structure. | 

"What we've done here is to 
reduce the hydrogen ions to hy- 
drogen and oxidize the rhodium 
compound to its yellow form. So 
we've successfully run the first half 
of a true water-splitting cycle," 
says Gray. "Now we'd like to get 
back to the original form of the 
molecule." In essence, you oxidize 
the surplus hydroxyl ions that were 
left in the water, getting oxygen 
out, and replacing the stock of 
hydrogen ions that was depleted. 

"I can see a complete system 
based on molecules in solution," 
says Gray. “The chemical would 
absorb visible light—like a dye. 
You'd dump a batch of it in a tank 
of water and put this big blue bath 
out in the sun. The whole thing 
would turn yellow, and you'd col- 
lect hydrogen as it bubbled off. 
When that reaction was over, you'd 
run it through another kind of 
cycle, perhaps a thermal cycle, and 
it would generate oxygen—which 
you'd just release—and return to its 
original blue form. Then you'd 
pipe the whole batch back to the 
original solar system to make hy- 
drogen again. And if the molecule 
we used were stable, we could go 
around and around like that for 
years, with the molecule serving 
essentially as a catalyst. You'd be 
making quadrillions of molecules of 
hydrogen for every atom of rhod- 
ium—or some other metal atom— 
you put in. But if you can't get 
back to the original compound, 
you're just using up rhodium to get 
hydrogen out of water and that's a 
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Complex rhodium compound synthe- 
sized at Caltech has three-dimensional, 


windmill-like structure, as shown in 
molecular model (top) and sketch. 


very expensive way to make fuel." 

Gray pointed to a flask of the 
yellow liquid. "And that's what 
we're missing, at least right now. 
We can change this stuff back to 
the original blue form by heating it 
to about 100° C, something that 
could be done easily with solar 
energy. But the process is very 
inefficient, and we can only repeat 
the cycle two or three times before 
the rhodium complex starts break- 
ing down." 

The efficiency of the hydrogen- 
making system is also low; it takes 
about 100 photons of incoming 
light to release four molecules of 
hydrogen, whereas 30 molecules 
per 100 photons would be excellent. 

But Gray has faith that these 
problems can be overcome by tin- 
kering with the elegant structure of 
his molecule, and substituting oth- 
er metals for the rhodium at its 
core. 

Rhodium works because it hap- 
pens to have the right number of 
electrons in the right places. Other 
metals that share a similarly happy 
configuration include iron, cobalt, 
palladium, and platinum. So far, 
only the rhodium complex has 
worked experimentally. 

"In 30 or 40 years," Gray told 
me, “we'll be splitting water rou- 


tinely, and we'll have lots of things 
to do it with." 

Some of those things will no 
doubt emerge from the recesses of 
MIT, where I visited Prof. Mark S. 
Wrighton and his colleagues. The 
experiment I witnessed and photo- 
graphed there, in a dimly lit lab, 
exemplifies the other main ap- 
proach to splitting water with 
light: photoelectrochemistry. 

In a beaker surrounded by moni- 
toring equipment with red LED 
displays, chemists had suspended 
two electrodes, connected in a cir- 
cuit. The beaker contained a water 
solution of sodium  hydroxide— 
lye—which made the water electri- 
cally conductive: an electrolyte. 

Up to this point, the setup 
resembled somewhat the demon- 
stration of electrolysis—water split- 
ting with electricity—you probably 
remember from high school. But in 
electrolysis, a battery or other 
source of current is placed in the 
circuit (see the drawing on page 
67). And in order to make the reac- 
tion go, to electrolyze water into 
hydrogen and oxygen gas, that out- 
side source has to supply a poten- 
tial between the electrodes of at 
least 1.23 volts. This is the energy 
threshold for water splitting. 

But in Wrighton's lab, there was 
no battery attached. Instead, an 
assistant aimed an intense beam of 
ultraviolet light from a mercury arc 
lamp onto one of the electrodes. 
This so-called “light” electrode was 
made of strontium titanate, one of 
the group of solid-state materials 
known as n-type semiconductors. 

As I peered through the closeup 
lens of my camera, I could see tiny 
bubbles forming in the beaker— 
oxygen at the "light" electrode, 
hydrogen at the “dark” electrode, 
which was made of platinum. Light 
shining on the photoanode had 
stimulated a current flow with a 
potential high enough to split water. 

Later, over coffee, Wrighton told 
me scientists had known for more 
than a hundred years that beaming 
light on electrodes could produce a 
current. Many labs, including his 
own, had been experimenting with 
a variety of compounds as the 
photoanode material. But none 
generated enough potential to split 
water on its own. 


New electrode compound 


Then came the news of the 
success with strontium titanate, 
achieved independently in 1976 by 
three research groups, including 
Wrighton’s at MIT. The results 
sent a shock wave of excitement 
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By MACK PHILIPS 


Good-quality awnings can save 
cooling costs and pleasantly shade 
your home's interior. Carefully se- 
lected and installed, they can en- 
hance the appearance of your 
house and even improve its value. 

The potential energy—and dol- 
lar—savings come, of course, from 
reducing the load on your air 
conditioner. 'There’s not much 
doubt that awnings can keep your 
home cooler. Here’s why: During 
warm weather, heat pours in 
through windows in three ways. 
Direct sunlight streams through 
and raises temperatures inside 
quickly. Indirect sunlight reflected 
from the ground, sidewalks, drive- 
ways, and other buildings com- 
pounds the effect. This direct and 
indirect sunlight raises the temper- 
ature of the glass, which radiates 
additional heat into the house. The 
incoming heat also heats the fur- 
nishings, and these in turn give off 
radiant heat, which further raises 
the temperature. 

Awnings will block most of the 
direct sunlight and greatly reduce 
the indirect sunlight entering a 
window. By keeping the window 
and furniture cooler, an awning 
also reduces the radiant heat. Stud- 
ies conducted by the American 
Society of Heating, Refrigeration, 
and Air Conditioning Engineers 
( ASHRAE) found that fabric awn- 
ings reduced heat gain through 
south-facing windows by 55 to 65 
percent; and through west windows 
by 72 to 77 percent. Tests by the 
Canvas Products Association Inter- 
national (a trade group that rep- 
resents makers of fabric awnings) 
have shown that awnings can re- 
duce inside temperatures by eight 
to 15 degrees F. 

But no two homes are exactly 
alike, and many factors influence 
the actual savings awnings can 
bring. The location of your win- 
dows (and glass doors) is a signifi- 
cant factor. Obviously, awnings are 
most effective on west and south 
windows, relatively ineffective on 
east windows, and of no practical 
benefit on the north side of most 
homes (though you may wish to 
put them all around for ap- 
pearance's sake). Other factors in- 
clude how much wall space your 
windows cover, the roof overhang, 
and the location of natural shade. 

Depending on all these factors, 
good awnings can reduce air-condi- 
tioning bills by as much as 25 
percent. If you are installing or 
replacing air-conditioning equip- 
ment, awnings will allow you to 


Aluminum roll-up awning (from J.C. 
Penney) can be further extended to cover 
more of the window, or retracted. 


Casement awning (from Solar Protec- 
tion Co.) has neatly designed support 
arms that retract and extend smoothly. 


reduce the size and cost of the new 
equipment, according to the Canvas 
Products Assn. 


New looks 


If the thought of awnings brings 
back recollections of heavy, dull- 
colored, rapidly deteriorating can- 
vas, or perhaps functional but not 
very decorative metal awnings, 
take heart—the scene has changed. 
Here’s what’s happening: 

e New coatings and synthetic 
fabrics have revolutionized the 
fabric-awning business. Many of 
these materials (Dacron with vinyl 
lamination and acrylic, acrylic- or 
vinyl-coated cotton duck, and cot- 
ton canvas treated to repel water 
and resist mildew) are lighter and 
more durable than the old stuff, 


Louvered aluminum awning (also Pen- 
ney's) is neat and simple. Several can be 
snapped together to extend the width. 


ES Se as 


Powered awning (Solar Protection) has 
winder motor integral with roller shaft. 
It retracts flush against house. 


and have brighter, more fade-resist- 
ant colors. 
€ Metal awnings are more at- 
tractive than they were, and are 
available in a variety of styles, 
including some with adjustable 
louvers and others that retract. 
€ “Automatic” and powered 
awnings are the latest news in sun 
control. The Solar Protection Co. 
(Box 98, New Canaan, Conn. 
06940) has begun the manufacture 
in this country of a line of awnings 
popular in Europe. Various designs 
have electric motors inconspicuous- 
ly built into a winding shaft unit to 
raise and lower the awning. The 
units can be equipped with solar 
cells to raise and lower the awnings 
with the sun. If you want auto- 
Continued 
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Basic awning types 


VENETIAN AWNING 


matic retracting in case of gusty 
winds, the company can supply an 
anemometer control to do that, too. 


Selecting your own 


Where direct sun and glare are 
major factors, you'll probably do 
better to choose hood awnings (see 
drawings) rather than the standard 
or venetian types, which have no 
closed ends. The lack of air circula- 
tion under a hood-type awning is 
not of great consequence, according 
to tests by the Canvas Products 
Assn. Venting awnings at the sides 
and top makes little difference in 
the amount of heat transferred 
through the glass area. 

If you need awnings that will 
stay in place year-round, you 
might look at the metal types. If 
you want to hinge up your awnings 
frequently, you might consider 
fabric awnings that wind up into a 
box above the window, or roll-up 
aluminum awnings—or perhaps one 
of the electrically powered devices 
mentioned earlier. 

Casement windows that are to be 
opened with the awning extended 
require special awnings with a 
squared-off top (see drawing). In 
treating a series of small windows, 
consider multiple coverage. A con- 
tinuous awning frequently gives 
better protection and looks better 
than a series of single-window awn- 
ings. It’s also cheaper to make and 
easier to install. 

Where you live can affect your 
choice, too. In south Florida, for 
example, awnings must .comply 
with a tough building code re- 
quired for hurricane protection. 

Beyond these practical consider- 
ations, choosing awnings is really a 
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HALF -CIRCLE 
— AWNING 


matter of personal taste and find- 
ing a style and color that will 
complement your house. 


Where to get them 


There are various ways to go in 
outfitting your home with awnings. 
The simplest way is to call a local 
fabricator and ask him to make and 
install the awnings for you. Custom 
makers can be very helpful in 
determining what will work best 
for you and in suggesting color and 
style ideas. If high windows or 
hazardous locations could endanger 
your safety, a turnkey purchase 
could prove very wise. 

A limited selection of ready- 
made fabric awnings and various 
styles of metal awnings—mostly 
aluminum—are available from 
mail-order companies such as 
Sears, Penney’s, and Wards. Fabric 
awnings can also be bought by mail 
through the Solar Protection Co., 
mentioned earlier. Local hardware 
and building-supply stores often 
have ready-made awnings in stock, 
and frequently can order custom- 
made metal awnings for you. Check 
your Yellow Pages for names and 
addresses of awning suppliers in 
your area. Many fabric-awning 
makers belong to the Canvas 
Products Assn. (350 Endicott 
Bldg., St. Paul, Minn. 55101), 
which will send you a list of mem- 
bers in your area. 

Metal awnings need little care; 
regular cleaning with a garden hose 
will probably suffice. But the long 
life and good looks of fabric awn- 
ings depend a lot on the way you 
care for them. Here are some tips: 

e Keeping awnings clean is the 
best protection against mildew. 


OVERHANG SHADE 


HIDEAWAY 
AWNING 


STANDARD 
HOOD AWNING 


Even on mildew-resistant fabric, 
fungus can grow on accumulated 
dirt or foreign materials. Wash 
down your awnings every month or 
so with a garden hose. Do this on a 
hot sunny day to speed drying. If 
your awnings аге vinyl-coated, 
brush lightly with a cloth or soft 
brush. You can use mild soap, but 
rinse thoroughly and immediately. 

® Clean the underside of your 
awnings by brushing with a clean 
household broom.  Vinyl/Dacron 
fabrics may be washed on the 
underside. 

® Keep shrubs and vines away 
from the awnings. They may con- 
tain acid, which can harm the 
fabric. —.— | 

е Check awning frames period- 
ically. Any rust could cause fabric 
deterioration. Paint steel framing 
every four or five years. 

€ Do not fold or roll awnings in 
extremely cold temperatures. 

€ Do not drag your awnings 
across any abrasive surfaces such 
as a driveway or sidewalk. 

€ Do not get insect spray on the 
fabric. It could impair the water 
repellency and cause staining. 

€ Do not allow water to stand on 
the awning. This can cause pock- 
eting and possible tearing. 

e Check periodically for small 
rips and tears. Punctures can be 
repaired by an awning fabricator. 

€ Do not force awnings when 
raising or lowering them. 

е Do not use your charcoal grill 
underneath an awning. 

е Do not store awnings when 
they're damp. 

e Remove leaves, twigs, and oth- 
er debris quickly. They can cau 
fabric stains. 
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greenhouse 


grows crop on 
a ferris wheel 
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By C. W. EBELING 


It’s called a Turmgewachshaus, or 
tower greenhouse, in Austria, but 
you could describe it simply as a 
fresh-fruit and vegetable factory. 
Developed by an Austrian engi- 
neer, Dr. Othmar Ruthner, the sys- 
tem combines the latest hydroponic 
technology (the growing of plants 
without soil—see PS, March) with 
mechanized production-line tech- 
niques. It could revolutionize the 
growing, harvesting, and distribu- 
tion of produce. 

A production line in a tower 
greenhouse rivals an assembly line 
at General Motors. In the first 
stage, seeds planted in small cubes 
of an inert material are placed on 
trays under high-pressure sodium 
lamps. Germination takes place 
within a few days. Soon the young 
plants are transferred into wire 
carrier trays that are hung on ver- 
tical conveyor belts. 'The conveyors 
carry the trays high up into the 
tower and down again, ferris-wheel 
style. The plants are tended sys- 
tematically along the route. At the 
bottom of a conveyor loop, the 
trays are dipped into a tub of liquid 
nutrients. A little later, the foliage 
is sprayed as the plants pass sprin- 
klers (see diagram). According to 


Plants come to the 1 „= 
harvester—he doesn't - 
go to them. Here trays 
of ripe tomatoes de- "4 _. 
scend. Hydroponics, и ЕЕС 
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niques give constant, |» 
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CONDITIONER 


the developers of the system, tower- 
grown crops need only three to five 
percent of the water required to 
grow equivalent crops in the field. 
Environmental conditions in the 
tower—light, temperature, humid- 
ity, and ventilation—are varied to 
suit each stage of growth. 

The towers conserve land—and 
optimize the distribution of light. 
Ordinarily, the top leaves of plants 
growing under intense light on a 
horizontal plane may be burned 
while the rest of the plant doesn’t 
receive enough light. Since the 
tower plants are moving vertically, 
however, they receive uniform light 
from all directions. Carefully placed 
artificial lights supplement the 
sunlight. 


Controlled production 


Year-round crop production in 
any climate is possible with the 
programmed hydroponic towers. A 
selected number of seeds is sown 
every day, and a fixed daily har- 
vest begins a few weeks later—at a 
predictable cost. Each day’s pro- 
duction is sold to consumers as it 
is harvested, when color, vitamin 
content, and quality are at a peak. 

The developers see many eco- 
nomic advantages. Unlike field 
crops that are grown and harvested 
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many miles from population cen- 
ters, tower-grown produce wouldn't 
require costly, energy-intensive 
packaging and transportation. The 
towers can be put where the peo- 
ple are. Also, multiple handling 
and spoilage would be eliminated. 

The optimum height of a green- 
house tower is 80 to 90 feet (with- 
out considering land cost). Above 
that, the structure must be strength- 
ened and the cost per foot increases. 

Experimental hydroponic towers 
have been built at Oberlaa Park in 
Vienna and at Grossenzersdorf, a 
village just outside that city. In 
Iran, a small tower to produce pep- 
pers and tomatoes was recently 
completed in an area where cli- 
mate and soil conditions do not 
permit field crops; fresh vegetables 
previously had to be flown in. As 
long as the technology is still in the 
research and development stage, 
commercial units may be limited to 
such locations. 

But with the process perfected— 
especially if the cost of convention- 
ally produced vegetables continues 
to increase—you may go to your 
supermarket some cold winter day 
and purchase top-quality lettuce, 
tomatoes, cucumbers, and straw- 
berries all freshly picked from 
plants riding on a ferris wheel. з] 
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awnings 
can help you 
Keep your соо! 


Fabric awnings are available in many styles and colors to 
complement just about any home—traditional or modern. 
New fabrics and coatings allow brighter colors and ensure 
durability. By blocking sun from south and west windows, 
awnings can reduce the load on your air conditioner—and on 
your wallet. Just how much the savings will be depends upon 
many factors, but they can be as high as 25 percent. Standard 
awning (top), half-circle awning (middle), and hood awning 
(bottom) are all made by members of the Canvas Products 
Association International, a trade group for makers of fabric 
awnings. 


Make your own 
awnings 
and save 


It is possible to make your own 
fabric awnings and to fabricate a 
fiberglass patio cover to shield a 
wide sliding-glass door. With fabric 
awnings, you have at least three 
ways to go: 

First, you can buy the hardware 
locally from an awning maker, 
make your frames, and have the 
awning company make up covers 
from your measurements. If you're 
good at doping out the cutting and 
sewing involved, you can even buy 
the material locally and do the 
whole job yourself. 

You might have difficulty get- 
ting the hardware locally, and you 
might have trouble with the fine 
points of making  good-looking 
covers, however. А mail-order com- 
pany (Sunkit Fabrics, Crooked 
Lane, Route 1, Columbia City, Ind. 
46725 and 12937 Venice Blvd., Los 
Angeles, Calif. 90066) seeks to 
solve these potential problems but 
still let you make your own awn- 
ings, saving 30 to 50 percent. 

Sunkit supplies a comprehensive 
how-to booklet and an extensive 
line of kits to make more-or-less 
standard-size awnings in several 
different styles. The kits include 
the necessary tools, hardware, ac- 
cessories, and awning fabric, which 
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Typical frame for fabric awning is 
shown above. In standard installation, 
both height and depth of awning are 
about half the height of the window. 


is available in a wide variety of 
colors and patterns. All you need is 
a good home sewing machine, drill, 
hacksaw, screwdriver, and ordinary 
scissors. Special thread, which is 
dipped in a lubricant, minimizes 
any sewing problems. 

A fiberglass (actually fiberglass- 
reinforced plastic) patio awning can 
be custom-built by a contractor; or 
if you're reasonably handy, you 
can make your own. Fiberglass is 
lightweight, strong, and rot- and 
vermin-proof. It is also, in varying 
degrees, translucent, so it’s a good 
choice for a patio cover that you 
want light to penetrate. But sun- 
light means heat, so it’s important 
to frame the cover so that heat 
won’t be trapped under it. Heat- 
filtering varieties of fiberglass [see 
"FRP Panels,” PS, June '76] are 
recommended to minimize solar- 
heat transmission. White panels, 
which have more pigment (and 
therefore more heat-screening abil- 
ity), are also a good choice. 


E 


Fabric cover must be cut to fit frame, 


sewn on home sewing machine, and in- 
stalled over frame. Kits are available to 
help make this simpler. 
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Fiberglass panels make attractive patio 
awnings that can screen sun from patio 
doors—often a large area of glass. 


Filon (Div. of Vistron Corp., 
12333 Van Ness Ave. Hawthorne, 
Зай. 90250), a principal maker of 
fiberglass panels, offers building 
plans with complete materials lists 
for a number of patio awnings. 


Block the summer sun but let the winter sun shine in 


Most awnings block off much of the 
upper part of the window, which does a 
fine job of keeping out the summer sun. 
But it also excludes the sun in winter 
when its warmth would be a welcome 
benefit to help heat your house. You 
can, of course, retract or store your 
awnings when summer's over. But 
that's not the only way to have the best 
of both seasons. Instead, you can size 
and locate awnings so that they block 
the summer sun but let the winter sun 
in. A carefully designed awning (or 
overhang) on the south side of the 
house will allow the low winter sun to 
reach above the top of the window at 
noon on December 22 (see diagram). 
That same awning will also cast a 
shadow below the bottom of the 
window on June 21 when the sun is 
high in the sky. At the equinoxes, 
March 21 and September 22, roughly 
half the window will be in shadow at 
noon. (In the southern part of the 
country more than half, but farther 
north, less than half of the window will 
be shaded on these dates.) Thus, the 
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combination of windows and awnings 
can help heat a house in winter and yet 
maintain a cooler house in summer. 

Our diagram shows how to design 
such an awning (or overhang) for your 
home. The desired depth of the awning 
is distance A in the figure. The bottom 
of the awning is placed distance B 
above the top of the window glass. 
Distances A and B depend on your lati- 
tude and on the height of your window. 
The tables below give proper values of 
A and B for south-facing windows at 
various latitudes. The first table is for 
windows five feet high; the second is 
for windows with three feet of vertical 
glass. You can see from these tables 
that as you travel north, the amount of 
overhang should increase while the 
distance the awning is set above the 
window decreases. 

If you're bothered by glare or fading 
furnishings in winter, you can screen 
the sun but still benefit from its warmth 
by using venetian blinds that have been 
painted dull black on one side but left 
white on the other. When the sunlight 


hits the black sur- 
face, it is absorbed 
and warms the sur- 
rounding air. The 
louvers are left 
partially open (tilt- 
ed upward) so that 
the warm air can 
circulate into the 
room. When the 
white side of the 
blind is exposed 
to the sun, much 
of the sunlight is 
reflected. —Law- 
rence E. Nielsen 


FOR FIVE-FT.-HIGH SOUTH WINDOWS 


Latitude Overhang (A) Distance (B) 
(ft.) (ft.) 
30° 2.50 2.00 
40° 2.75 1.75 
45° 3.00 1.50 
50* 3.25 1.25 
FOR THREE-FT.-HIGH SOUTH WINDOWS 

Latitude Overhang (A) Distance (B) 
(ft.) (ft.) 
30° 2.00 1.50 
40° 2.25 1.25 
45° 2.50 1.25 
50° 2.75 1.00 
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6O-cycle AC from sunshine: 


Sunlight in—electricity out: 
A 162-year-old process, 
updated, makes it happen 


By E. F. LINDSLEY 
Concentrated sunlight in; 60-Hz 


electric power out. That’s the 
promise of a new, highly efficient 


SS 


Sunshine-powered engine (left) is a 
sealed cylinder filled with pressurized 
helium. Helium is working gas, expand- 
ing and contracting to drive pistons, and 
is shunted between hot and cold space 
by displacer. It also is a bounce gas, re- 
acting spring-like to cushion piston re- 
versals and push pistons back. When 
displaced by the displacer piston, the 
gas moves from hot expansion space 
through heater tubes, where it's warmed 
by concentrated solar energy. Moving 
further, the gas passes through regener- 
ator and stores some of its heat in 
closely spaced layers of foil. Next the 
gas flows to the finned cooling area, 
which chills it still further before it en- 
ters cold compression space. The fins in 


solar 
Stirling engine 


Solar heat to mechanical energy to electrical power 


Stirling engine and one-kW elec- 
trical generator now to be tested at 
California’s Table Mountain. For 
the past few months, a smaller, 10- 
W prototype has been running in 
the sunshine near NASA’s Jet Pro- 
pulsion Laboratory in Pasadena. 
The unit is only one of many 
solar-electric conversion schemes 
JPL is testing—part of the Depart- 


the cooling jacket are themselves cooled 
by circulating water which vaporizes, 
then is condensed in the coiled cooling- 
water tubes. A diaphragm-type air-induc- 
tion pump pulses with the engine, and 
induces airflow past the water tubes and 
alternator. Alternator is simply a stator 
coil and a permanent magnet around the 
power piston. As the piston shuttles back 
and forth it repeatedly alternates the flux 
flow through the stator coil to generate 
power. 

Key to the system: the varying 
volume of the working space above 
and below the displacer. When gas 
pressure in the compression space 
shoves the displacer down (1 above), 
gas in hot-end expansion space is forced 


ment of Energy’s investigation of 
alternate energy sources. But this 
solar application of the Stirling 
engine may be the most practical 
way yet of producing usable AC 
power directly from the sun. The 
developer, William Beale of Sun- 
power Inc. in Athens, Ohio, says 
his Stirling engine/generator con- 

Continued 


through regenerator into cold compres- 
sion space. As displacer continues mov- 
ing (2) bounce-gas pressure overcomes 
cool working-gas pressure and kicks 
power piston down, reducing working 
space and compressing gas. But the bot- 
tom of displacer is larger—and now hot- 
ter—than its top. This causes a pressure 
differential between the gases at each 
end, forcing the displacer back up (3). 
It shoves cold gas out and down through 
the regenerator and heater tubes, return- 
ing heat to the gas. Then the gas flows 
into the hot-end space (4) and pushes up 
both pistons. The gas pressure in the 
hot-end space then drops and gas in the 
compression space bounces the dis- 
placer back (1), completing the cycle. 
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Stirling engine/generator: An elegant modification of an old idea may be 


verts at least 23 percent of the solar 
energy it receives into electric 
power. 

'The Stirling engine dates back to 
1816, when the Rev. Robert Stir- 
ling, a Scottish clergyman, devel- 
oped an engine that could be pow- 
ered by any heat source. In a 
Stirling engine, heat is applied to 
the outside of a sealed engine 
chamber. Inside, a pressurized gas 
shuttles back and forth between the 
heated space and a cooling cham- 
ber. During this cycle, the gas 
expands and contracts to drive a 
set of pistons. 


Versatile free-piston design 


In recent years, concern about 
exhaust emissions in conventional 
internal-combustion engines has 
renewed interest in the Stirling 
engine | PS, Feb. '73]. But unlike 
Stirling engines designed for autos, 
Beale's version is а free-piston 
design. The two pistons have no 
mechanical linkages—they simply 
slide back and forth, generating a 
reciprocal motion that can do a 
number of jobs. 

When I first reported on it | PS, 
Aug. 74|, the Beale Stirling engine 
was powering an air conditioner. 
(General Electric's Space Division 
is now working on this concept. 
They're developing a heat pump 
powered by a gas-fired Stirling 
engine.) Like that earlier model, 
Beale's Stirling engine/generator 
has only two moving parts—a dis- 
placer piston and a power piston. 
Both operate in an atmosphere of 
highly pressurized helium gas in- 
side a sealed housing. The power 
piston doubles as an armature: As 
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Projected system shown might have 
better than 23-percent efficiency, says 
Beale, even if dome transmits only 85 
percent of sunlight to parabolic mirror. 
That reflects 85 percent to engine, which 
converts 45 percent of absorbed heat to 
mechanical energy. Engine's alternator 
converts 85 percent of that to electricity. 
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it shuttles back and forth, it acts as 
the moving element in the elec- 
trical generation process. 

The illustrations show how this 
free-piston Stirling works. (AI- 
though there's no “up” or “down” in 
the engine, we’ve used these terms 
for ease of understanding.) If you 
have trouble understanding it, you 
are not alone. Both Beale and 
Anthony Giandemonico, project 
engineer at JPL, concede that it’s 
difficult to explain. 

My own view may offend pur- 
ists, but I visualize a Stirling as a 
steam engine with a built-in boiler. 
The working gas is heated at the hot 
end like steam in a boiler—and it 
expands like steam to do work. The 
displacer then moves the spent gas 
to the cold end where it is reduced 
in volume and pressure, much like 
steam in a condenser. 


Sunlight-electricity conversion 


In Beale’s solar-powered version 
of a Stirling engine, a reflector 
focuses the sun's rays on the 
engine. The sun's enormous energy 
is then concentrated into an in- 
tensely hot spot and trapped in the 
absorber cavity of the sealed cylin- 
der. Then it heats the high-pres- 
sure helium gas within. 

Inside, the power piston shuttles 
in an unfailing 60-Hz rhythm. 
Electrical leads bring the power 
out ready for transmission to the 
user. There are no intermediate 
processes using steam, chemicals, 
or complex electronic gear. Nor are 
there any drifting clouds of smoke 
or hard-to-dispose residual wastes. 

Simplicity is one advantage of a 
Stirling engine. Another is fuel 
flexibility: Heat from the sun, a gas 
flame, or even burning buffalo 
chips will drive it. Beale talks of 
running his solar engine in devel- 
oping countries, using a simple 
wood fire when sunlight is inade- 
quate. Such power plants could 
suffice for modest, local needs. He 
also pictures larger, more sophisti- 
cated solar Stirling generators 
massed and paralleled to deliver 
power in quantity—as pictured on 
our cover. 

Ideally, these Stirling power 
plants would be built where the 
desert sky is a burning, blue bowl 
overhead. Marching across the de- 
sert would be ranks of gleaming, 
mirror-faced, parabolic reflectors. 
Slowly, almost imperceptibly, 
they’d turn to track the sun. A 
Stirling engine/generator mounted 
at the focal point of each reflector 
would convert some 23 percent of 


that captured solar energy into 
electricity--maybe more. 

Beale stresses that his figures are 
very conservative. Giandemonico 
agrees that Beale’s anticipated 23 
percent is probably valid. That 
estimate appears to be better than 
the present capabilities of photo- 
voltaic or other forms of solar 
conversion (perhaps 15 percent). 
Why this unusual efficiency? 

€ There are only two moving 
parts, with no rotating components 
or bearings. 

è Gas is the only lubricant. 

@ Inertial forces are absorbed by 
the bounce gas. 

€ There is no governor or throt- 
tle. 

Energy conversion takes place 
like a well-executed double play— 
solar heat to mechanical energy to 
electrical power, all within the 
sealed capsule. You aren't convert- 
ing linear piston motion into rotat- 
ing shaft movement, as most en- 
gines do. This eliminates connecting 
rods, bearings, shaft seals, and the 
windage effect of whirling parts. 
With no bearings, there is no need 
for lubrication. Gas lubricates the 
working piston. 

Without valves that themselves 
require power to open and close, 
there are no pumping losses. It's 
true that the displacer and piston 
must stop and reverse at the end of 
each stroke, but because of their 
reciprocal motion, the  inertial 
force is absorbed by the helium 
gas that bounces the part back. 
This is quite different from the 
wasteful way in which a connecting 
rod and crank stop piston move- 
ment by brute mechanical limiting. 


Steady cycling at any load 


In spite of the fact that it shut- 
tles rather than rotates, Beale’s 
linear alternator produces a typical 
sine wave. Just as in a conventional 
generator, current is produced in a 
coil of wire by intercepting a 
changing magnetic field. Beale uses 
a permanent magnet flux source, 
though a field coil and field current 
may ultimately be necessary for 
regulating current and voltage. 
He’s tried a number of configura- 
tions. The two basic ones are a 
cylindrical permanent magnet with 
a wire-wound armature shuttling 
inside, and a wound stator with a 
permanent magnet shuttling inside. 
There are some problems with 
both, but basically, whatever can 
be done with a rotating alternator 
can probably also be done with this 
linear type. 


the most efficient 


Bright California sunshine runs min- 
iature Stirling engine / generator (above) 
as engineers check operation. Solar pow- 
er for this 10-W unit is concentrated by a 
Fresnel lens at the base of pyramid- 


Particularly amazing, to old gen- 
erator hands at least, is the fact 
that Beale's Stirling linear alterna- 
tor holds 60-Hz output frequency 
at no load, full load, and anywhere 
in between—without a governor or 
a throttle. This is a built-in func- 
tion of the carefully tailored 
masses, and the helium’s bounce 
and spring characteristics. Even 
more remarkable, frequency is not 
affected by changes in heat input. 

Power output, however, is affect- 
ed. I watched as this was demon- 
strated in Beale’s lab. Because of a 
snowstorm, an associate brought in 
a small, 10-W model that had been 
running outside. Beale inverted the 
engine and heated it with a pro- 
pane torch (see photo). After a 
brief heat-up period, he started the 
engine. The dial showed 60 Hz, no 
load. Beale dropped resistance load 
into the output circuit, varied it, 
and cut it in and out, but the 
frequency stayed constant. Remov- 
ing the torch heat and letting the 
engine coast on residual heat 
brought a gradual reduction in out- 
put—but again the frequency re- 
mained unchanged until power 
stopped completely. Compare this 
to a diesel or other engine-driven 
alternator, which, to hold frequen- 
cy, needs a very precise and expen- 
sive governor making constant, mi- 
nute throttle adjustments. 

Accurate frequency control is es- 
pecially important when you're par- 
alleling one or more generators. 
To merge the outputs, the oncom- 
ing unit must be in phase and at 
the same frequency as the line or 


shaped collector. At right, the same unit 
is inverted so heat from a gas torch can 
be used to power it. At rear, inventor Wil- 
liam Beale adjusts resistance load in the 
generator's output. 


other unit. At large generating sta- 
tions, electric sensors monitor the 
out-of-phase condition, and throw 
the switch only when the sine 
waves are in phase. Try to parallel 
with the sine waves out of step and 
dramatic electrical nasties happen. 


Economics of scale 


If Beale's solar Stirling genera- 
tors are ever to be used for big 
outputs, paralleling is probably es- 
sential. Although the engine is 
relatively inexpensive and easy to 
build, as you scale it up the reflec- 
tor and tracking mount can reach 
impractical and costly sizes quite 
quickly. Thus, paralleled multiple 
units of economical size appear most 
attractive. An alternative might be 
conversion to DC for battery charg- 
ing. This, too, could prove practical 
when large utility battery storage 
facilities are developed. 

Beale would also like to simplify 
the solar-collecting equipment. The 
reflector his rig will share with 
other projects at JPL has a mas- 
sive structure and a necessarily 
husky tracking drive. “But the 
reflector doesn’t have to be a big, 
heavy casting like a telescope mir- 
ror,’ Beale says. He talks about 
using inflated plastic reflectors, or 
parabolic membranes made of Tef- 
lon and shaped like a concave 
bubble. “The beauty of it is,” says 
Beale, “that the parabolic mem- 
brane is actually more accurate in 
its geometrical configuration than 
these extremely expensive things.” 
For now, however, until the mem- 
brane paraboloids become available, 


his engine will be tested on the 
heavier rig. 

I asked Beale about ways he 
might improve his present one-kW 


test model. Wouldn’t it stabilize 
output, for example, if the absorber 
head contained something to regu- 
late heat input? 

He agreed to some extent. “Heat 
sinks? They could do some good, 
for example here in Ohio, where 
the sun shines intermittently. But 
many applications in really bright 
desert areas wouldn't need them." 

I asked Giandemonico at JPL 
about the size and output of the 
one-kW test unit. To me that 
seemed very small. He agreed: 
"That's the next step, to build 
bigger engines." But then he added 
a shocker. “We ran into ASME 
boiler-code restrictions. They’re go- 
ing to require our engine to be 
bigger and heavier than Beale’s 
prototype. The whole thing qual- 
ifies as a pressure vessel.” 

JPL seems willing, however, to 
accept this. The attitude appeared 
to be that weight is not so impor- 
tant as getting a larger model on 
line to check for shortcomings. 

Though design modifications 
may be needed on larger models, 
Beale’s current engines run quietly, 
smoothly, and at fairly high speed. 
His combined engine/generator is 
truly elegant. Later, after JPL’s 
tests this summer, we'll let you 
know how it shapes up as a future 
power source. And, when GE is 
ready to talk about the Stirling- 
powered heat pump, we'll update 
you on that, too. Gs] 
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Super tractor works a 24-hour day 


Said to be the world's largest, most powerful commercial 
agricultural tractor, Big Bud stands 15 feet tall and 20 feet 
wide. It's powered by a GM turbocharged diesel delivering 
750 hp. The huge tractor rides on four sets of eight-foot- 
diameter dual tires. Designed for round-the-clock work on 

a large California farm, the tractor will pull a 28-foot-wide 
implement that carries 15 tool shanks and plows 30 inches 
or deeper into the ground. Northern Mfg. Co. (Havre, Mont.) 
built in a stereo, CB, and air conditioning. 


Hand hoist 


Car bogged down? Pull-All 

is a manually operated hoist 
that lets you pull, lift, and 
lower heavy objects. 
Equipped with six- and three- 
ft. slings, plus 32 ft. of 
cable, the hoist can pull 
1200 Ibs. and lift 700 Ibs. 
Griphoist, Inc., 392 University 
Ave., Westwood, Mass. 


Underwater viewer 


Look through this nine-Ib., 
Italian-made water glass to 
locate good fishing and div- 
ing spots—or just to enjoy 
underwater beauty. The 
viewer measures 14 by 23 
in., and comes apart for 
storage. $43.45. Catalina 
Marine, Box 983, San Pedro, 
Calif, 90732. 
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Rippling seat 
Saddlesore after a long 
ride? The Koch Komfort 
cushion helps long-haul 
drivers fight fatigue, says 
H. Koch & Sons (Anaheim, 
Calif.). It produces a rippling 
motion that is claimed to 
improve lower-body blood 
circulation. Fits most car 
and truck seats. 
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Solar controller 


Wire the LCU-110 to solar 
air-heating systems for auto- 
matic or manual warm-air 
control. The $584 controller 
has an electronic clock, six 
input terminals, and six out- 
puts to motors or fans. 
Contemporary Systems, Inc., 
68 Charlonne St., Jaffrey, 
N.H. 03452. 
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Travel bag 


Need a small item you've 
packed away? No need to 
dump everything out of 


the Explorer: Five compart- 


ments make all your gear 
accessible. The travel bag 
doubles as a back pack. 
$49.95. Eclipse, Inc., Box 
7370, Ann Arbor, Mich. 
48107. 


Dual treads 


А patterned tread on the in- 
board side of new Pirelli P7 
tires helps cornering on wet 
surfaces. Smooth sections 
give traction on dry surfaces. 
With spikes (right) they 

grip ice. The Italian-made 
radials will be available in 
the U.S. next year. 


Jet ramp 


Tilting the launch ramp 
shortens the takeoff run of 
Britain's carrier-based 
Harrier jets. Swiveling their 
jet nozzles enables Harriers 
to take off vertically, but this 
eats up fuel fast. The new 
ramps provide a 1000-Ib. fuel 
or load advantage over flat- 
deck takeoffs. 


Ultralight plane 


This strange flying machine 
—half hang glider, half air- 
plane— weighs only 185 

lbs. The Honeybee cruises 
at 40 mph and has flown 
above 6500 ft. А two-cycle 
snowmobile engine powers а 
pusher prop. Roland Sinfield 
(Box 513, Morgan, Utah 
84050) has details for $5. 


Inflatable sky 


Fully inflated, Starlab's 16- 
ft. planetarium dome ac- 
commodates 30 students. A 
simple projector displays 
over 3000 stars, constella- 
tions, and an Earth map with 
latitude and longitude lines. 
Price: $1450. Learning 
Technologies Inc., 435 New- 
tonville Ave., Newton, Mass. 


Folding seat 


Tired of standing at tourna- 
ments, shows, or while fish- 
ing? This go-anywhere fold- 
up chair weighs only 21% 
lbs., stands 19 in. high, and 
has a five-by-eight-in. top. 

It sells for $27.95. North- 
west Mfg. & Supply Co., 
315 N. Leavitt St., Chicago, 
Ill, 60612. 
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Hang-wing plane 


A hang glider with a sit- 
down cockpit? The Moto 
Delta has a pusher prop and 
18-hp engine, too. It cruises 
at 42 mph at an altitude of 
3250 ft. The Ragallo delta- 
wing span is 26 ft. Moto- 
Delta, 95 Blvd. Saint-Mi- 
chel, 75005 Paris, France. 
Price: $6500 


Travel chair 


Wheelchair travel on planes 
is easier with the Day Insert 
Travel-Chair. The chair, plus 
passenger, can be carried up 
steps and wheeled right into 
the plane seat (the back leg 
retracts automatically). The 
FAA-approved chair is $498 

from YAD, Inc., Box 78, 
Ladson, S.C. 29456. 


Treaded monster 


At 12,500 Ibs., this tire is 
the world's heaviest, says 
Goodyear. The huge wheel 
is 111% ft. tall, 514 ft. wide, 
and costs—if you're in the 
market—more than $50,000. 
The behemoth was designed 
for a front-loader vehicle. 


Solar oven 


Wear sunglasses to stir the 
beans? Yes, if they're in this 
oven. Its curved support is a 
parabolic reflector that fo- 
cuses sunlight on the trans- 
parent cooker. The 16-Ib. 
unit competes with gas 
ovens, claims the maker: 
Fischer Sun Cooker, 302 
Center St., Redwood City, 
Calif. 94061. $77. 
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Stretched van Pressurized canteen 
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An expanded version of 
Ford's Econoline series, Su- 
per Van has a 14-ft.-long 
cargo floor. It can carry 15 
passengers or 5025-Ib. pay- 
loads. With its heavy-duty, 
4.9-liter, six-cylinder en- 
gine, the van can also tow 
10,000-Ib. trailers. List 
price: $5208. 


This jumbo water jug dou- 
bles as a portable shower or 
spray cleaner. It holds four 
gallons at seven psi and can 
shoot a steady spray for 12 
minutes. The molded-rubber 
Water-Caddy has a seven-ft. 
hose. Pressurized Prod., 345 
Park Ave., New York, N.Y. 
10022. Price: $30. 


NNhats New 


IN BOATING 


BY SUSAN RENNER-SMITH 


Quick rail mount 
Tighten two wing nuts and 
you ve got a sturdy rail 
mount for your CB anten- 
na—no hole-drilling needed. 
It dismounts in seconds so 
you can lock up theft-prone 
equipment. The plastic mount 
takes most antennas. Helm 
Products, Box 558, Addison, 
Ill. 60101. $8.49, 


Strobe signal 

A brilliant pulse of strobe 
light flashes every second 
from this distress lamp— 
even when submerged. 
Floating upright, it'll flash 
for 12 hours, says the maker 
(Hoppe's, Parkesburg, Pa. 
19365). The Starstrobe's xe- 
non flash tube works off two 
C batteries. Price: $20. 


Angler's aid 

This wicked-looking coil is 
really a meek—and money- 
saving—lure retriever. 
Thread the spiral snare over 
your line and push it down 
to the trapped lure. A shove 
on the pole frees the lure. 


Price: $11. From Lur-Pal Co., 
Box 155, Elmhurst, 111. 60126. 


Two new outboards for sailors 

Designed to meet a sailor's needs, the new Sailmate 8 
(above left) and Sailmate 15 outboards are the latest offer- 
ings from Mariner Outboards. Each has a choice of shaft 
lengths ranging from 15 to 26 inches. The Sailmate 8 has 
360-degree steering with no reduction in thrust—a useful 
feature for those who want to reverse without shifting gears. 
The 15-hp model features thermostatically controlled water 
cooling, and a reliable low-tension ignition system. Price: 


$650 and $875. 


Fishing reel 

No room for cumbersome 
fishing gear? With Fishkit 
aboard, you can still land 
tasty panfish. This combina- 
tion reel and tackle box 
holds a 150-ft. line plus 
hooks and lures. Telurik 
Prod., Box 376, Walnut 
Grove, Calif. 95690. Price: 
$6. 


Foam fun-board 

You can polish your pad- 
dling skills with this 11-ft., 
19-Ib. mini-craft, The 
molded-styrene raft is rein- 
forced with aluminum tub- 
ing. The Paddle Pal can also 
serve as a rescue board, says 
the maker: Pal Makers, 214 
Dexter, Elk Rapids, Mich. 
49629. Price: $75. 


Cruising camper 
Radical-looking 19-footer 
sleeps four—two in the aft 
cabin and two in convertible 
cockpit bunks. The cabin is 
roomy enough for head and 
galley. A cockpit enclosure 
and padded sun deck are 
options. Price: $4990. 
Camper Craft, 3000 Bis- 
cayne Blvd., Miami, Fla. 
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\Nhat's New 
IN TOOLS 


BY R. L. STEPLER 


Laminate bits 

For laminate edge-finishing, 
take your pick of these car- 
bide-tipped, ball-bearing 
router bits: The one at right 
produces 22-degree bevel 
cuts; one on left is flush cut. 
Howard Hardware Products, 
Box 589, Bloomfield, N.J. 
07003. 


Radial-arm saw: one-tool workshop 

It crosscuts, rips, miters, bevels, and cuts compound angles. 
Fitted with optional accessories, it also disk- and drum- 
sands, dadoes, shapes, molds, and routs. That's why Rock- 
well calls its 10-inch radial-arm saw a one-tool workshop. 
The specs: 2144-hp motor; three-inch depth of cut at 90 de- 
grees, 214 inches at 45 degrees; cast-iron track and column 
support; ball-bearing carriage; bevel index stops at O, 45, 
and 90 degrees; miter index stops at O and 45 degrees, 
right and left. Price with stand: $400; without stand: $370, 
Rockwell, 6263 Poplar Ave., Memphis, Tenn. 38138. 


On-track miter 

The maker of Clamp-N-Saw 
says the device's roller sys- 
tem guides saws along a 
precise 45- or 90-degree path 
and prevents wobbling, 
bucking, or cutting off-track. 
Carborundum Co., Box 156, 
Niagara Falls, М.Ү. 14302, 
makes it. Price: $22.95. 


Electric stapler 
Swingline's electric staple 
gun handles 14", 5/16", 
3%”, 1%”, and 9/16" sta- 
ples, features ореп-сһаппе! 
loading, built-in staple re- 
mover, and a trigger lock. 
Price: $19.95. Swingline, 
32-00 Skillman Ave., Long 
Island City, N.Y. 11101. 


Anti-stick ax 

Wedges on the sides of 
Chopper 1's blade increase 
splitting force and keep the 
blade from sticking in logs. 
The result, claims the mak- 
er, is that logs split wide 
open. It's $32.50 from Fuel 
Control Corp., 7661 Wash- 
ington Ave. South, Edina, 
Minn. 55435, 
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Cord stretcher 

This orange extension cord 
clips to your belt to stay out 
of the way. Save-A-Cord 
stretches to four feet, 
retracts to 12 inches. It's 
rated at 1250 watts at 10 
amps, 125 VAC. Price: 
$4.44. Maker: Belden Corp., 
2000 5. Batavia, Geneva, 
1. 60134, 
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Wall smoother 

Wall Cover hides surface ir- 
regularities—even rough 
concrete blocks—to provide 
a smooth underlayment for 
wallpaper, says Imperial 
(23645 Mercantile Rd., 
Cleveland, Ohio). A 24"- 
wide roll costs $7.95, 
covers 36 square feet. 


Potting bench 
Soil, sand, peat, bark: All 
your potting media are at 
hand in the Barry Bench's 
gravity-feed hoppers. Keep It 
Green (2000 Arrow Lane, 
Riverwoods, 111. 60015) 
makes three models, from 
24 to 48 inches wide. Price: 
from $154. 


Solar air mover 
Heating from solar collec- 
tors, storing heat, and heat- 
ing from storage: Universal 
Switching Unit USU-A does 
it all at 1200 to 5000 cu. 
ft./min. Price is $2275 from 
Contemporary Systems, Inc., 
68 Charlonne St., Jaffrey, 
N.H. 03452. 


Gas-fired _ 
air-conditioners 
Arkla's lineup of gas-fired 
central air conditioners fea- 
tures an electronic ignition 
system that eliminates the 
standing pilot light. This, 
claims the maker, results in 
significant energy savings. 
Three-, four-, and five-ton 
capacity models are offered. 
Combination air-condition- 
ing and heating units are 
also available, ranging from 
three tons and 120,000 Btuh 
to five tons and 180,000 
Btuh. Arkla Industries, Box 
534, Evansville, Ind. 47704. 


Escape ladder 
For a quick exit you simply 
flip a burglar-resistant latch 
to deploy this 12-foot-long 
aluminum ladder against the 
side of your house. Fire- 
scape costs $69.95 from 
Daverson Enterprises, Ltd., 
21 Saw Mill River Rd., 
Yonkers, N.Y. 10701. 


Wood finish 

Quick Dry ZAR polyurethane 
finish for interiors dries in 
one hour on bare wood, two 
hours for succeeding coats. 
Maker claims it's unaffected 
by alcohol, household acids, 
or alkalies. United Gilsonite 
Labs, Box 70, Scranton, Pa. 
18501. 
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NNhats New 
IN 


ELECTRONICS 


BY WILLIAM J. HAWKINS 


Slim scientific 

Buy a scientific calculator 
and you'll usually need a 
scientist's lab-coat pocket to 
carry it in. This Slimline by 
Texas Instruments, however, 
is just 1/3 inch thick for easy 
stowing anywhere. LCD dis- 
play and battery-saver cir- 
cuit give over 1000 hours 
battery life. $50. 


ACCOUNT TOTAL 


ACCOUNT NUMBER 


Digital postmaster 


Place a letter on the 
electronic scale, tap in the 
desired class of delivery on 
the keyboard, and the Post- 
master tells you how much 
postage is required. Half- 
ounce accuracy saves big 
money in a mailroom. It's 
$4000. MOS Scale Int. 
2081 Business Center Drive, 
Irvine, Calif, 92714. 


Memory power 


Memory circuits in every- 
thing from digital clocks to 
computers have a problem 
when the power fails: They 
forget, and data is lost. But 
add one of GE's DataSentry 
rechargeable batteries (2.4 
or 3.6 volts) to the circuit 
(plug in DIP socket), and 
they'll maintain power. 


Copy stopper 
xs Photocopying machines can 
à ACCEPTED Өф be expensive if used waste- 
— я fully. This Auditizer auto- 


matically stores records of 
each user in a memory— 
and operates only when a 
coded card is inserted. 

By Swiss Control, 2603 E. 
Barker Ave., Michigan City, 
Ind. 46360. $1400. 


All-in-one home computer 


Type in “DISPLAY” on this PeCos One keyboard and you've 
just started your first home-computer program. Made by 
APF, the PeCos comes with keyboard, video monitor, two 
built-in cassette decks for saving and retrieving data, and 
16K of RAM memory. A 20K ROM memory contains an 
operating system and PeCos interpreter. The interpreter 
translates your English commands into machine codes for 
the computer to use. (PeCos uses a variation of the Joss 
language.) Expandable to 40K RAM. $1700 from APF, 444 
Madison Ave., N.Y., N.Y. 10022. 
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Personal TV's: new inside and out 


A picture's worth a thousand words? Not in this case, The 
picture on this RCA 13-inch color portable may be great, but 
you have to look inside to know why. The set's been totally 
redesigned. A precision in-line picture tube uses a super- 
arched shadow mask (used in European sets, but not in the 
US), preventing mask warping that can cause irregular color 
blotching. А new extended-life chassis keeps power con- 
sumption down: It uses less power than a 75-watt light 

bulb. The RoomMate weighs just 38 pounds, and is one of 
four new models from RCA costing under $330. 


\Nhats New 
FOR YOUR CAR 


av RICH CEPPOS 


Remote jumpers 
Install the Jumpak remote 
battery connector in your 
car's trunk and you ll never 
again have to worry about 
battery explosions while 
jump-starting, claims Jum- 
pak Products, Inc., 1090 Ar- 
mando St., Anaheim, Calif. 
92806. Price: $19.95. 


Sanding discs 

When Power-Lock abrasive 
discs are full of body filler, 
you don't throw them away; 
you clean them with a wire 
brush. They outlast sand- 
paper discs 10 to 1, claims 
the maker, Merit Abrasive 
Products, Inc., 201 W. Man- 
ville, Box 5447, Compton, 
Calif. 90224. Kit is $4.79. 


Dry spray 

Car won't start because ig- 
nition system is wet? A shot 
of D.L.F. dries metal sur- 
faces, cuts friction, and 
frees rusted parts while pro- 
tecting metal from further 
oxidation, claims Woodhill 
Permatex, 18731 Cranwood 
Pkwy., Cleveland, Ohio 
44128. Five-oz. can is $1.92. 


Super ball 

Made of aircraft-grade 
stainless steel, this trailer 
hitch ball is rust- and corro- 
sion-resistant. It's available 
in Class І, Il, and IIl applica- 
tions for American and im- 
ported cars. Superior /lIdeal 
Inc., 7800 Woodley Ave., 
Van Nuys, Calif. 91406. 


Box top 


Attach the heavy-gauge 
plastic Handy Hauler to 

your car or RV for extra 
storage space. Suction cups 
and straps wont mar the ve- 
hicle's finish, says Creata- 
form Ltd. (Cedar Falls, lowa 
50613). Sizes range from 10 
cu. ft. ($130) to 21 cu. ft 
($240). 


Control center 


At the touch of a button, Ca- 
dillac's Trip Computer 

shows average and instanta- 
neous mpg, average car 
speed, elapsed trip time, 
range on remaining fuel 
supply, miles to destination, 
time of day, engine rpm and 
temperature, electrical sys- 
tem voltage, and fuel level. 


Rub strips 


Want more protection from 
dings and scratches? Thick 
rub strips stick to the car 
via an adhesive backing. 
They come in kit form, in 
two- and four-inch widths 
you cut to fit. Cut-off ends 
are finished with terminal 
caps. Polco Products, Ltd., 
Brentford, Midd., England. 
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with your chain saw 


Quality large-dimension 
lumber too expensive or 
difficult to find? Try 
milling your own 


By BARRY LOPEZ 


With an Alaska-type mill bolted to 
your chain-saw bar you can slab 


Guide rails are clamped to wood blocks 
nailed to top of log (above). Top, right: 
the first cut in quarter-sawing operation; 
wedge keeps saw from binding. For air- 


drying, finished boards should be 
stacked with stickers (bottom). 
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out lumber wherever you find logs. 
Decking, floor joists, headers, deco- 
rative fruitwoods not commercially 
available, railroad ties ready for 
home treatment and use in a gar- 
den—you can make them all with 
this portable chain-saw mill. 

Such mills are lightweight (alu- 
minum and magnesium), not ter- 
ribly expensive in smaller models 
(as low as $80), and, if you have 


the time and don't mind the work, 
can save you a bundle—especially 
cutting hardwood. For example, I 
cut about 150 square feet of ash for 
a kitchen floor—worth more than 
$300—in a single afternoon. 

There are at least three reasons 
why this tool is enjoying sudden 
popularity: 

® The price of commercial lum- 
ber is soaring. 


^ Jn - 3 [ ` ai i in p. 1 
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Amateur lumberman cuts 16'-long 2-by-12's for floor joists with lightweight Sperber mill attached to Stihl chain saw. 


ө Some hardwoods—such as wal- 
nut—are nearly impossible to buy. 

© Air-pollution ordinances now 
severely restrict the burning of 
waste wood, such as the trees 
cleared from a building site, so 
more wood is available for cutting. 

If you need to cut a lot of lumber 
for a project, even starting from 
scratch with. ап investment in a 
large powerhead ($500) and a por- 
table mill and accessories ($250) 
may prove cheaper than buying 
lumber and paying for transporta- 
tion to your site. 

There are several drawbacks 
worth considering, however. Rip- 
ping logs takes time (see “How 
Fast Can You Mill?” with this 
article). It's hot, noisy, dusty, and 
dangerous work. 'To be efficient 
you need a big saw—at least five 
cubic inches of displacement, pref- 
erably more. It's also a two-man 
job. And you've got to have access 
to enough logs to justify the invest- 
ment. What about transporting 
your lumber? Is locating wood 
going to be a problem? Can you 
delay work on a project while your 
lumber seasons? If vou decide 
you're committed, here are tips to 


follow for successful DIY lumber 
milling. 

Logs, besides being 
through contractors at building 
sites, can be secured bv special 
permit from the U.S. Forest Ser- 
vice. Check, too, with city parks 
departments, golf-course mainte- 
nance crews, private individuals, 
and municipal services—especially 
after a storm. 


What size mill? 


The mills can be divided into 
three categories: mini-mills, such 
as the Haddon Lumbermaker or 
Granberg Mini-Mill, which attach 
to smaller saws; middle-size like 
Granberg's Alaskan MK ПІ for 
saws with 16-to-24-inch bars; and 
larger setups like those made by 
Sperber Tool Works—up to 36-inch 
bar with an eight-c.i.d. engine at 
each end. (See the sidebars at the 
end of this article for use reports 
on this mill and on the MK III.) 

The mini-mill can be operated 
by one person, and most models 
bolt directly to the saw without 
modification of the bar. Its narrow 
kerf (width of saw cut) makes it 
ideal for milling smaller-diameter 


available 


trees, such as fruit trees. It can also 
be adapted to the size chain saw 
most people own, that is, one in the 
three-c.i.d. range. 

The economic advantage in 
home milling, however, increases 
sharply with the production of 
larger-dimension lumber. Only the 
larger mills produce the variety in 
size and the reduction in cutting 
time that make building a deck or 
vacation cabin with your own lum- 
ber feasible. For that reason, and 
because the techniques involved in 
using the larger mills are more 
complex (the principles also apply 
to the mini-mills), ГЇЇ focus on the 
larger mills. 

When you get one of these mills, 
you'll probably have to make some 
minor adaptations. Your chain 
saw's bar usually has to be drilled 
to accept the mill's uprights and, 
on single-motor models, a helper's 
handle ($15) and a nipple, which 
supplies oil to the bar from a drip 
tank. Strictly speaking, the latter is 
optional, but no job will take as 
much out of your chain saw as 
ripping trees. You'll also need a 
ripping chain; these are converted 

Continued 
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Cutting sequence for milling lumber 


1: Guide rails provide smooth surface for 
mill rollers on first cut. Dimensions A 
and B must be equal. Kerf on this and 
succeeding cuts is kept open with 
wedges to keep saw bar from pinching. 
2: Remove guide rails and adjust rollers 
to increase depth of cut. Rollers now ride 
surface left by first cut. Dimensions C 
and D should be equal. 3: Rotate log 90 


ROLLERS 


degrees and set up guide rails with aid 
of carpenter’s square so that angle A is 
90 degrees. Adjust mill carriage and 
make cut. 4: Using surface created in 
preceding cut as guide for mill rollers, 


` you're now ready to cut the first board, 


Adjust mill carriage to board thickness 
desired. Cuts 1 and 2 create board 
edges, cuts 3 and 4 the board faces. 


How to mill quarter-sawn lumber 


STEP i 


1: First cut in quarter-sawing process 
halves the log. This cut (as well as cuts 
2 and 3) requires use of guide rails. 2: 
Clamp log halves together, rotate 90 de- 
grees, and make second cut to create 
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STEP 2 


STEP 4 


four quarters. 3: Third cut creates the 
top surface of the first board. 4: Adjust 
mill carriage to lumber thickness wanted 
and make cut to produce first board 
(edges will need trimming). 


from standard crosscut chains by 
the makers of portable mills. 

The first step in turning a tree 
into lumber is to select thick, 
straight logs, preferably without 
knots. Economically speaking, 
you're going to beat commercial 
lumber prices significantly only by 
cutting “select,” “clear,” or “#1” 
softwood in the larger sizes (2x10's, 
-12's, -14's and lumber in 4", 6", 
and 8" thicknesses) and by cutting 
hardwood. Forget 2x4's for fram- 
ing. 

To set up the first cut, clamp a 
set of guide rails to mounting 
blocks nailed to the tree (see pho- 
to) or shim a large plank. The rails 
or plank, which provide a rolling 
surface for the mill on the initial 
cut, should extend a foot or so past 
the log on either end to make for 
smooth entry and exit. On a tree 
with noticeable taper the guide 
should be set up parallel to an 
imaginary line drawn through the 
center—not the surface—of the tree. 

Start cutting at the narrow end 
of the tree to avoid “running out" 
on a board. 'The depth of this cut is 
determined by the size lumber you 
want. Measuring the butt with a 
carpenter's square will show you 
the possibilities. The surface left 
by this cut supports the rollers on 
the second cut. To make the third 
cut, rotate the log 90 degrees and 
set up the guide rails again with a 
carpenter's square. When you've 
finished this cut, you're ready to 
make lumber. 

As an alternative, you can slice 
the log in half through the heart- 
wood on the first cut, slice the half 
sections into quarter sections on 
the second cut, and slab out your 
lumber with subsequent cuts (see 
drawings). This is the most expen- 
sive kind of cutting in terms of 
wasted wood, but the boards it 
produces are least likely to warp. 
That's why wood craftsmen prefer 
quarter-sawn to flat-sawn lumber. 


How fast can you mill? 

How quickly you can make a board de- 
pends primarily on the horsepower of 
your chain saw and secondarily on the 
design and sharpness of the chain. 
Here's approximately how long it takes 


to cut a 312-inch-wide, 12-foot-long 
board from green pine: 
Horsepower* Time (min.) 

3 15 

5 12 

7 9 

9 7 

14** 3 

tar” 2 


"Chain-saw horsepower formula: hp= 
c.i.d. times 1.2. **Two motors. 


There are other cutting pro- 
cedures you can follow. 'The condi- 
tion of the individual log—its 
knots, its tendency to warp—will 
often dictate how to cut most effi- 
ciently. I cut the logs for my 
kitchen floor in half, then slabbed 
off 1” boards of varying widths. 

You can have your lumber kiln- 
dried, or air-dry it yourself. Some 
woods, such as oak, must be air- 
dried before they can be kiln-dried. 
You should learn something about 
the behavior of various species of 
wood with respect to cutting and 
drying. 


The final step in preparing your 
lumber for use is planing and 
edging. You can rent a_jointer- 
planer if you don’t have one, or pay 
a professional to do the job. 

To extend the lifetime of the 
chain saw and to avoid frustration 
when you’re far afield, learn how to 
replace spark plugs and adjust the 
carburetor to keep it running 
smoothly. Keep the air filter clean 
(with a gas bath), and dig out 
sawdust that packs up in the motor 
housing and the helper’s handle. 
You'll find that in a day of cutting 
you'll go through gallons of gas and 


quarts of bar oil. That’s a lot of 
work, and your saw will suffer if 
you don’t keep an eye on things. 
Get in the habit of checking the 
chain for sharpness. The sharper 
you keep it, the faster the cutting 
goes. A bar with a sprocket nose 
reduces chain drag and makes more 
horsepower available for cutting 
wood. 

The general 


rules of safety 


around a chain saw apply: No loose 
clothing. No small children or pets 
underfoot. Kill the engine when 
you're not actually cutting. And 

[ Continued on page 184 


A twin-engine Alaska mill for serious lumbermen 


In the past Alaska-type mills have been 
tried and abandoned by people who 
got in over their heads with too little 
horsepower or with a poorly designed 
or constructed mill. For this reason, 
Alaska mills have gotten a bad name. 
Recently, we had a chance to test a Sper- 
ber dual-engine chain-saw mill (right). 

We were delighted with the ease of 
operation, the durable construction, 
and the speed with which we were 
able to produce lumber with this rig. 
Sperber's Model 34 (so called because 
it will mill out boards up to 34" wide) 
weighs about 75 pounds with two Stihl 
075 engines, and it comes with a spe- 
cially designed rip chain that produces 
very smooth boards. The crank handle 
adjusts screws on each side of the mill 
simultaneously through a timing belt to 


cating Delrin bearings, апа the 
uprights slide through Delrin guides. 
The mill showed no weak spots in 
rough use on several logging sites in 


set depth. The rollers turn on self-lubri- 


Oregon. Two of us were able to 


produce over 1000 square feet of 
lumber per day in maple and Douglas 
fir. If you can justify the cost— 
$1350—this is the way to go.—B.L. 


Here's all you need to try your hand at lighter jobs 


The MK III mill turns out to be one of 
those happy finds that's built better 
and works better than you thought it 
would. It’s packaged disassembled but 
sets up quickly, as shown in the first 
photo, ready to take your chain saw 
(the bar will be clamped at nose and 
butt—no drilling). The only other thing 
you need is ripping chain (foreground). 

Unless you live in real timber coun- 
try and have need for heavy structural 
lumber, you'll probably be more inter- 
ested in operations on a smaller scale 
than those described in the article. 
We've often turned down offers of 
felled cherry, walnut, hickory, and 
maple trunks that would have made 
great cabinet lumber, just because they 
were too heavy to haul and too much 
hassle to have custom-cut at a local 
sawmill. 

With this Granberg rig, you can cut 
lumber from logs right on the site. The 
trial log shown in the second photo 
was part of a seven-inch walnut trunk 
that had enough bumps, knots, and 
bends to make it a real test. To 
provide the flat guide surface for the 
first cut you can nail a 2x6 to the 
straightest side, or make a set of guide 
rails similar to those mentioned in the 
article. (Granberg will sell you spe- 
cial spreader-brackets with anchoring 


ыз 
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spikes, for bolting between 2x4's.) 
The cutting sequence is the same as 
with larger rigs. The action photo 
shows a second cut, with the mill's 
bars (it has no rollers) sliding on the 
surface provided by the first cut. The 
mill is set for the full working depth of 
the log. Next, the log will be turned 90 
degrees and the guide rail reinstalled 
for the third cut. The final cut gave us 
a perfect turning square for lathework. 
We found the performance surpris- 
ing: That special chain really bites 
through the wood and all you have to 
do is pull the saw along at a steady 
pace. Granberg had warned us both 
that the saws we planned to use were 
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a bit short on milling muscle (3.3 c.i.d. 
for McCulloch's CP55, 3.55 c.i.d. for 
Homelite's Super XL); but then they 
were talking in terms of 20" logs. We 
chose to work with typical homeowner 
models. We'd recommend опе with 
automatic oiling, though, since your 
hands have enough to do without 
pumping an oil trigger. Granberg offers 
an optional oiling kit. 

The basic price of the MK lll is 
around $80. Ripping chain runs $6.75 
per foot. It's essential, since the chain 
on any standard saw is for crosscut- 
ting. Try ripping with it and you'll be 
able to stuff a pillow with the shav- 
ings.—E. Р. Lindsley and Al Lees 
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New process makes 


gasoline from 


alcohol 


Alcohol, which can be made 
from coal, biomass, О! 
wastes, can now be converted 
to high-octane gasoline 


By V. ELAINE SMAY 


PAULSBORO, N.J. 
We drove through the gate of 
Mobil Oil's research and develop- 
ment plant here and out onto a 
wide city street. The driver tapped 
the accelerator and quickly the 
speedometer needle on the 1977 
Ford Granada swung up to 40 mph. 
It was an ordinary drive in an ordi- 
nary car, except for the gasoline 
the car was burning. And even that 
was ordinary—chemically. Its ori- 
gin, however, was unique. It had 
been made not from petroleum, but 
from methanol in a small pilot- 
scale reactor here in Paulsboro. 

In the early "70's, Mobil research- 
ers discovered that a catalyst they 
had invented could be used to 
convert alcohol (either methanol or 
ethanol) into gasoline. 'The signifi- 
cance, of course, is that alcohol can 
be made from many materials: 
coal, agricultural products, and 
wastes among them. Mobil has 
been developing the conversion 
process since 1975 under a series of 
cost-sharing contracts with what is 
now the Department of Energy 
(DOE). 

Mobil is looking primarily to 
methanol derived from coal as the 
source of raw material for making 
gasoline with this process. Accord- 
ing to current research (by Mobil 
and General Motors, among oth- 
ers) our substantial coal reserves 
promise to be our largest and cheap- 
est potential source of alcohol for 
fuel use. 
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The Mobil process is not the 
first technology for converting coal 
to gasoline. The Germans were 
doing it during World War II, and 
that technology is still used today in 
the SASOL Fischer-Tropsch instal- 
lation in South Africa. But Mobil 
claims that its new process is 
superior in several ways: (1) The 
end product is mostly gasoline with 
the Mobil process; with the Fisch- 
er-Tropsch method other hydrocar- 
bons predominate. (2) The gasoline 
that results has a research octane 
number (unleaded) of about 96 as 
opposed to 55. (3) According to Mo- 
bil’s data, its technology is simpler 
and cheaper. 


How the process works 


Dr. John J. Wise, vice-president 
of planning at Mobil Research and 
Development, explains methanol 
conversion this way: “Think of 
methanol as having a hydrocarbon- 
like part and water-like part. The 
Mobil process wrings out the water 
and rearranges the remaining hy- 
drogen atoms and the carbon atoms 
to make gasoline.” Starting with 
100 parts by weight of methanol, 
you end up with 44 parts of hydro- 
carbon products and 56 parts of 
water. But in terms of energy 
content, the conversion is 95 per- 
cent efficient; the gasoline will con- 
tain 95 percent of the Btu that 
were available in the methanol. 

The key to the process is the 
catalyst discovered by reseachers 
at Mobil, a unique zeolite called 
Z5M-5. Zeolites are porous crystal- 
line substances made up of silicon, 
oxygen, and aluminum. ZSM-5 
converts methanol primarily into 
gasoline (rather than other hydro- 
carbons) because of the size of its 
pores. 


"A molecule the size of methanol 
(very small, with only one carbon 
atom) has no trouble getting into 
the pore system," explains Dr. A. 
J. Silvestri, manager of research 
and development at Mobil's Pauls- 
boro facility. “Апа molecules with- 
in the gasoline ranges (with three 
to 10 carbon atoms) have no trou- 
ble getting out. But molecules with 
more carbon atoms can't be accom- 
modated by the pore system so 
they're never formed." The final 
product is about 85 percent high- 
octane gasoline, 13.6 percent LPG, 
and 1.4 percent useful light fuel 
gases. 


Why convert? 


Both ethanol and methanol, used 
alone or blended with gasoline, 
show considerable promise as au- 
tomotive fuels | PS, Aug. '77 and 
Apr. 75]. So why convert them to 
gasoline? 

Mobil's answers to that question 
point first to the cost of ethanol 
( about twice that of methanol) and 
then to the problems inherent in 
using methanol in our cars. Metha- 
nol contains about half the Btu 
content of gasoline, so the amount 
of fuel used in each car, and the 
total to be produced and distrib- 
uted, would have to double. Cars' 
driveability might be impaired. 
Some materials now used in fuel 
systems would corrode if exposed 
to methanol. And when blended 
with gasoline, methanol tends to 
separate out of the mix any time 
even small amounts of water are 
present. АП these problems are 
solvable, and considerable research 
is now being applied to them. But 
Mobil maintains that it would be 
cheaper to convert the alcohol to 
gasoline. 


But cheaper isn't cheap. If you 
were to buy it today, gasoline made 
from methanol would probably cost 
you nearly twice what you now pay 
at the gas pump. About 90 percent 
of that cost, however, is in the coal- 
gasification step and transforming 
the resulting synthetic gas into 
methanol. Today, methanol is used 
primarily as an industrial chemi- 
cal, and is derived mostly—alas— 
from natural gas and petroleum. 
Processes to make it from coal (or 
from renewable organic material) 
are well-known but costly. Re- 
search now being done may im- 
prove the economics of coal gasifi- 
cation [PS, Jan. '77 and Mar. 74|. 
But the most critical variable in 
the economic equation is the dwin- 
dling supply of petroleum—and its 
corresponding price increase. 

“The question is not whether our 
process will become economical,” 
says Mobil’s John Wise, “but whe- 
ther it will take 10 or 20 years.” 


Four - barrel - per - 
day pilot reactor is 
25 ft. tall, 4 in. 
across. Hot metha- 
nol vapor and hot 
catalyst powder are 
fed into base of re- 
actor. Methanol is 
converted as mix 
travels upward. Cat- 
alyst is removed 
above reactor, then 
flows back to bot- 
tom for reuse. Peri- 
odically, catalyst is 
sent to regenerator 
where coke deposits 
are burned off to re- 
store activity. Hot 
vapor products, pri- 
marily  high-octane 
gasoline and water, 
are condensed to li- 
quids and separat- 
ed. Heat and water 
produced would be 
used in commercial 
plant. Next step: 
100 - barrel - per - 
day demonstration 
plant. 


CATALYST 
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Zeolite catalysts, commonly used in 
petroleum processing, are composed of 
silicon (gray in molecular model), oxy- 
gen (red), and aluminum (yellow). This 
unique zeolite, ZSM-5, is key to convert- 
ing methanol (or ethanol) to gasoline; its 
pores let hydrocarbons in the gasoline 
range pass through. 
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OCTANE 
GASOLINE 


FIRST STAGE 


FINAL STAGE 


Expandable 
retreat 
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How to order your plans 


One set of detailed, professionally drawn blueprints for the 
Expandable Retreat is $59; four sets (for construction, fi- 
nancing, obtaining permits), $75. Materials list and specifica- 
tions included at no extra cost. Plans can be reversed, left to 
right, for $10. Address orders or queries to Homes for Living, 
Inc. (specify the Greenwood plan), 107-40 Queens Blvd., For- 
est Hills, М.Ү. 11375. Add $3 for handling (all mailings are 
first class for fastest delivery). 


Ву AL LEES 


The handsome contemporary cot- 
tage at left is only the beginning of 
this adventure in leisure living: It's 
the first stage of a clever three- 
phase house that you add to as 
family needs—and budget—grow. 

Roof extensions can sprout from 
either end to add another pair of 
bedrooms plus baih, and an open 
carport, enclosed garage, or boat- 
house. The smaller rendering and 
the dimensioned floor plan show 
the completed project. 

Of course, if the first stage is all 
you need, stop there: You'll have a 
complete  700-square-foot, single- 
story dwelling with all amenities 
(except a spare bedroom; occasion- 
al guests could be accommodated 
on a convertible couch in that 
spacious living/dining area shown 
in our interior sketch). 

'This is the latest house designed 
especially for PS by architect Sam- 
uel Paul, who created the Sky 
Vista in Apri's Home Improve- 
ment issue. Ав with the Sky Vista, 
Paul again offers the option of 
solar collectors for the hot-water 
system. But here, where roof 
pitches are less steep, Paul places 
the collectors just below the lowest 
eaves, on a frame that lets you 
angle them for optimum exposure. 
Inside the low-roofed wing is the 
utility/storage area, including the 
solar hot-water gear. 

The little floor plan notched 
between our exterior renderings of- 
fers a key to the three-stage con- 
struction. The  renderings, of 
course, show the rear or private- 
deck side of the house—the side 
you'd site toward your sunniest 
exposure, whether you build at 
waterside or in the mountains. 

Our view of the interior is from 
the hallway that separates the open 
kitchen and the original bedroom. 
The cathedral ceiling soars from an 
eight-foot wall at the left to top out 
at over 13 feet, just five feet from 
that dramatic 1114-foot window 
_ wall on the right. 

Aside from a roof extension, the 
major structural change involved in 
splicing on the bedroom wing is 
cutting an entry in the weather wall 
to extend that hall into the two addi- 
tional rooms. You can either leave 
the original siding in place as a rus- 
tic feature wall in the new rooms or 
remove it for reuse. 

Stage Two adds 342 square feet 
for a total space of 1042. Note that 
one of the added rooms has a 
private bath with a shower bay. 
This bedroom becomes the hosts’ 
retreat-within-a-retreat. . H5 


Window 
insulators 


—all-season 


energy savers 


These add-on sun shields 
can help cut your cooling— 
and heating—bills 


By SUSAN RENNER-SMITH 


Your windows are probably leak- 
ing. Not rain, but energy—and 
money. In summer, from 50 to 70 
percent of your cooling load could 
be caused by the sun streaming in 
your windows. In winter, 30 to 45 
percent of your costly room heat 
may be escaping through them. 


To install most reflective films, remove 
adhesive-protecting liner (top), spray 
with water, slide film onto window, then 
squeeze out excess water. Like all films, 


Exactly how much energy your 
windows leak depends on their 
type and number, and on how well- 
insulated your house is. But, unless 
you have gaping holes in your 
walls, windows are probably your 
prime energy sieves. It makes sense 
to insulate them. 

Besides storm windows, there are 
three main types of add-on window 
insulators: reflective window films, 
reflective shades, and solar screens. 
The reflective films, developed for 
the Apollo program, have been on 

Continued 


the Scotchtint (above left) is permanent 
when dry. And, like the Nunsun on the 
patio door above, all sun-blocking films 
cut glare and reduce furniture fading. 
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Sun streams in the unshaded patio 
door but the pipe smoker is shielded 
from heat and glare by Kaiser's Shade- 


the market for a few years [ PS, 
Sept. '74 and May '77|, but they 
are now more widely available in 
do-it-yourself kits as well as 
through custom installers. There’s 
also a broader range of colors than 
the mirror-like silver so popular 


It installs like ordinary insect screen 
(below), but the fiberglass mesh in Rey- 
nolds. 


Exterior Solar Screen kit blocks 


cxaxasua wann 


Screen. The vertical lines are tiny (5/64" 
wide) webs that support miniature hori- 
zontal louvers. With 17 of the downward- 


with RV owners. Reflective win- 
dow shades—the films’ little-known 
cousins—are also increasingly 
available in kit form. The shades 
are key to some new, energy effi- 
cient window systems. And solar 
screening has been around a few 


the sun as well as the bugs. From the out- 
side (below, far left) the solar screen 
looks like any other. The view from in- 
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slanting louvers per inch, the screen de- 
flects from 51 to 100 percent of the sun's 
direct rays as it moves across the sky. 


years, too, but it has only recently 
become widely available in do-it. 
vourself form. 


Reflective films 


On your home windows, the 
films do the same job they do on 


side is clear, as can be seen by compar- 
ing the unscreened window (below left) 
with the solar-screened one at right. 


astronauts' visors: deflect up to 81 
percent of the sun's heat-producing 
rays. А microthin, transparent layer 
of aluminum, sandwiched between 
two polyester sheets, does the job. 

The films range from $0.70 to 
$1.10 per square foot—more if cus- 
tom installed. Installation is fairly 
simple, though care and precision 
are needed (see photo). 

"There's no question that the 
films are effective," says architect 
Alfred Greenberg of Greenberg As- 
sociates (Box 235, Port Jervis, 
N.Y. 12771), who has specified 
them for many commercial renova- 
tions. “I’ve tested the films, and I'd 
recommend them for residential 
use," he told me. 

I did my own simple test— 
holding my hand above a 150-W 
spotlight, then shading it with 
assorted film samples. The highly 
reflective silver-colored film had a 
dramatic cooling effect—as if I'd 
actually turned off the light. Films 
with silver on one side and a color 
(bronze, blue, gray) on the other 
were almost as good, but those with 
color on both sides allowed some 
heat to pass through. 

More sophisticated tests, con- 
ducted by manufacturers according 
to standards set up by the Amer- 
ican Society of Heating, Refriger- 
ating, and Air Conditioning Engi- 
neers (ASHRAE), use single-pane 
window glass as the reference 
point. On a hot sunny day, an ordi- 
nary unshaded window transmits 
about 85 percent of the solar energy 
striking it, reflecting or absorbing 
the other 15 percent. А window 
shaded with a film such as Madi- 
co's Reflecto-Shield transmits only 
21 percent of that solar energy, 
reflecting or absorbing 79 percent. 

These percentages translate into 
spectacular energy savings. On that 
same hot sunny day, every 100 sq. 
ft. of clear glass transmits about 
22,100 Btu per hour. Add a highly 
reflective film like Solar-X 80, and 
the cooling load drops down to 
5000 Btu per hour! Even the least 
reflective “decorator-acceptable” 
films can lower window heat gain 
to about 9400 Btu. 

Doesn’t the film’s very effective- 
ness mean you lose free solar heat 
in the winter? “Yes, but . . .” says 
the industry, claiming that the film 
keeps in from seven to 25 percent 
of the heat that windows normally 
conduct away. All makers say that 
reflective film bounces radiant heat 
back into the room. But it’s diffi- 
cult to measure radiant-heat losses; 
some experts say they’re minor. 

“Long-wave radiation—from peo- 
ple, floors, walls, etc.—gives a mini- 


mum amount of winter heat,” F. J. 
Linehan (Francis J. Linehan and 
Assoc., Consulting Engineers, 150 
Causeway St., Boston, Mass. 
12114) told me. “Unless the build- 
ing 1s radiantly heated, you've got 
little radiant heat to reflect back." 

The film does save heat by 
lowering a window's U-value, the 
rate at which heat is conducted 
through it. Single-pane windows 
have a winter U-value of 1.13. 
A highly reflective film like Sun- 
Gard Silver 20 lowers that figure to 
0.75—as compared to  double- 
glazed windows which have a U- 
value of 0.62. Yet none of the con- 
struction professionals I consulted 
seemed to think the film was an ef- 
fective insulator. Commented 
Greenberg: “The change in U-value 
is so insignificant that it’s not going 
to affect heat transfer that much.” 

The opinions were so divergent 
that I did another touch test—this 
time with samples of film pasted to 
west-facing, single-pane windows. 
With night temperatures in the low 
30’s, three other testers agreed with 
me that the surface of the film was 
definitely—if only slightly—warmer 
than the glass. 


Reflective window shades 


Made of heavier-gauge polyester 
than the window films, transparent 
reflective shades are equally effec- 
tive in reducing solar heat gain. 
Though costlier (prices for stock 
shades start at $2 per sq. ft.), 
shades have some advantages over 
film, especially in winter. You can 
roll them up to capture free solar 
heat or to let in maximum light on 
cloudy days. The shades are also 
much better insulators. For exam- 
ple,  Nunsun's  Silver-Silver-10 
shade with a U-value of 0.10 
insulates even better than double- 
pane glass. This is due partly to 
the shade's heat-reflecting action, 
and partly to the layer of air 
trapped between shade and win- 
dow. “Dead” air is a great insula- 
tor; for maximum insulation, the 
shade must fit tightly to the frame 
so convection currents don’t dis- 
turb the air space. Several new 
products literally seal air in behind 
the shade. 

e The N-R-G shade is a re- 
flective-film shade that runs along 
flexible plastic channels. It’s sealed 
at the top by a curved plastic panel 
and at the bottom by a magnetic 
windowsill strip. According to Sun 
Control Products, the maker, the 
shade system is 25 percent more 
efficient than storm windows. It 
costs about $2.50 to $3.50 a sq. ft. 

e Thermo-Shade may look like a 


Insulating Thermo-Shade keeps winter 
heat in better than some walls, according 
to heat-probe measurements. The reflec- 
tive shade also cuts summer heat gain. 


Infrared photo shows air and body heat 
reflected back into room from part of 
window covered with film, while heat 
escapes through filmless strip at center. 


venetian blind (see photo), but it's 
really a series of hollow curved 
slats jointed together. Each sealed 
slat encloses a 14-inch insulating 
air space. The highly reflective 
white pigment, an integral part of 
the PVC shade, works with the air 
spaces to create several thermal 
barriers. It costs $2.75 per sq. ft. 
plus $15 for the valance. 

е Insealshaid is a unique system 
that rejects solar heat in summer 
and collects it in winter. Three 
shades—one of reflective film, one 
of clear plastic, and a tinted, heat- 
absorbing one—travel on separate 
tracks. In summer, the reflective 
shade bounces back the sun’s rays 
while the clear shade adds an 
insulating air pocket. In winter, the 
clear shade traps air between it and 
the heat-absorbent shade, warming 
the air until automatic valves open. 
The heated air flows out while cool 
air rushes into the space. The system 
costs about $7 per sq. ft. 


Solar screens 


According to some experts, the 
most effective way of stopping 


[Continued on page 174] 
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Solar lab 


soaks up sunshine | 
with exotic new materials 


MIT's Solar Five 
combines high technology 
with extreme simplicity 


By RICHARD STEPLER 


CAMBRIDGE, Mss. 
You're standing in a solar collec- 
tor.” The man who made that 
remarkable statement was Timothy 
Johnson, architect-engineer and 
head of the research team that 
designed MIT’s Solar Five, latest 
in a series of solar-heated struc- 
tures that dates back to 1938. 

We were in a one-room building 
on the west end of MIT’s cam- 
pus. Outside, the February sun 
shone brightly on the remnants of 
Boston's brutal blizzard of 78. 
Inside, the room was comfortable— 
not too warm, not too cold. And the 
light that flooded through the 
south-facing windows was diffuse 
and glare-free. 

These desirable characteristics 
are no accident. They result from a 
carefully considered approach to 
the typical problems of direct-gain 
solar heating. In the past, these 
problems have mainly been: wide 
fluctuations in interior tempera- 
ture—15 to 20 degrees in a 24-hour 
period is not unusual; uncomfor- 
tably warm daytime  tempera- 
tures—85? F is possible; and glare. 

Solar Five uses unique materials 
to avoid these problems: 

€ A ceiling tile that contains a 
eutectic-salt core. 

€ An ultra-thin venetian blind 
with mirror-finish louvers. 

€ A transparent insulation that 
lets in sunshine, but blocks the 
escape of room heat. 

Continued 
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High-technology passive solar heating 
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DAY TIME 


By day, solar radiation is reflected to 
ceiling by mirror-finish venetian-blind 
louvers. Ceiling tiles with chemical cores 
store heat. At night, tiles slowly reradi- 
ate heat as outside temperature drops. 
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RERADIATES 
HEAT 


MIRROR -FINISGH 
ГУ LOUVERS 
| DOUBLE-PANE 

GLASS WINDOW 
HEAT MIRROR 


PREVENTS HEAT 
FROM ESCAPING 


NIGHT TIME f 


Transparent Heat Mirror in window lets 
in solar radiation, but prevents room 
heat from escaping. Floor plan shows air- 
lock entry and additional tiles used as 
surface of window seats. 


SOLAR TILES 
ON TOP OF 
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MIT's Solar Five (top) has 80 sq. 

ft. of fixed glass in four bays that face 
due south. The 866-sq.-ft. building is 
designed to simulate both a well-in- 
sulated detached house and an inter 
mediate floor in a high rise. Prototype 
Heat Mirror visible in window at left 
was taped together from 12-inch-wide 
strips. In production runs, Heat Mirror 
will have larger dimensions and be al 
most invisible when installed. Venetian 
blind louvers are omitted at bottom of 
window to allow sunlight to strike slate 
textured tiles on top of settees, shown 
above. 


The key element is in the ceil- 
ing: 800 square feet of polymer 
concrete tiles with a chemical core 
to absorb heat during the day and 
release it at night. Why store heat 
in the ceiling? *Furniture and rugs 
on the floor act as insulation," says 
Johnson. “The ceiling provides an 
unobstructed surface for heat ab- 
sorption." 

He chose polymer concrete be- 
cause it is relatively light (the tiles 
weigh about 11 pounds per square 
foot), it has good heat-transfer 
characteristics, and it is strong. In 
addition, polymer concrete can be 
colored and textured to mimic 
nearly any building material. 

The tiles, which carry a class-A 
fire rating, were manufactured by 
the Architectural Research Corp. 
of Livonia, Mich. The company 
expects to have Sol-Ar-Tiles on the 
market in about a year. 

The tiles chemical core consists 
of sodium sulfate and water (Glau- 
ber's salt), a thixotropic thickening 
agent, borax, and table salt. Glau- 
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Flanges of steel roof-support girders 
hold polymer-concrete tiles in place. 
Each two-by-two-foot tile weighs 43 
Ibs., including 24 165. of eutectic salt. 


Project head Timothy Johnson holds 
section of 114-inch-thick tile. A foil en- 
velope contains tile's chemical core in 
two 3$-inch-thick layers. 


ber's salt is a “phase-change” mate- 
rial that melts at about 90? F. As it 
melts it stores a great deal of heat; 
when it freezes, it releases the heat. 
“The tiles store 220 Btu per square 
foot over a 10-degree temperature 
swing," says Johnson. "That's the 
equivalent heat storage of nine inch- 
es of concrete." 

The other ingredients in the mix- 
ture overcome the problems nor- 
mally associated with the use of 
Glauber's salt. 

ө Supercooling—the tendency of 
the material to drop well below its 
freezing point before it starts to 
solidify and release heat—is 
avoided by adding borax. This 
compound provides “crystal seeds" 
to get the salt's freeze cycle started. 

ө Stratification—the tendency of 
higher-density anhydrous ingre- 
dients to settle out of the formula- 
tion, and syneresis—the formation 
of pockets of water, are overcome 
by adding Cab-O-Sil, a silicon 
dioxide thickening agent made by 
the Cabot Corp. of Boston. Cab-O- 
Sil contains particles that are able 
to form hydrogen bonds with each 
other. This thixotropic bonding ac- 
tion forms a three-dimensional net- 
work of tiny compartments when 
Cab-O-Sil is dispersed in a liquid. 
According to Cabot, the compart- 
ments hold solids in suspension 
indefinitely. “So far, the mixture 
has weathered over 2400 freeze/ 
thaw cycles," says Johnson. 

Packaging the material in very 


thin layers also helps to prevent 
stratification. Each tile contains a 
polyethylene-lined aluminum-foil 
pouch that holds the mixture in 
two 34-inch-thick layers. 

Table salt was added to lower 
the mixture’s melting point to 73° 
F. Glauber’s salt’s normal melting 
temperature—about 90? F—is too 
high for use in a direct-gain solar 
heating system; rooms would be- 
come uncomfortably warm. 

Solar Five's south-facing win- 
dows contain the other ingredients 
in the passive solar heating system: 
a venetian blind and transparent 
insulation. 

The venetian-blind louvers are 
extremely thin—about 0.6 inch— 
and have a mirrored finish on top 
to direct light overhead to the ceil- 
ing. The blind is the only compo- 
nent that requires occasional man- 
ual adjustment, to follow seasonal 
changes of the sun's location in the 
sky. “You simply turn a knob until 
the slivers of sunshine on the floor 
disappear,’ says Johnson. “Then 
you're set for another month." 

The transparent  insulation— 
dubbed Heat Mirror by maker Sun- 
tek—consists of a polyester plastic 
web with a thin-film coating vac- 
uum-deposited on both sides. This 
material transmits nearly all of the 
sun's energy into the building, but 
prevents it from escaping once 
inside. It's able to do this by differ- 
entiating between the short wave- 
lengths of incoming solar radiation 
(0.3 to 2.0 microns) and the long 
wavelengths of heat radiated as 
infrared near room temperature 
(four to 50 microns). Heat Mirror 
reduces heat loss in Solar Five’s 
windows from 0.58 to 0.16 Btu/sq. 
ft./hr./?F. 

Day Chahroudi, Suntek research 
director and originator of many of 
the passive solar design concepts 
used in Solar Five, projects that 
Heat Mirror will be commercially 
available in about a year. 

Johnson and his associates at 
MIT project that solar energy will 
provide 75 to 80 percent of the build- 
ing's heating requirements. 

“Qur project demonstrates solar 
heating with a new generation of 
building materials that can pro- 
duce comfortable temperatures and 
also control glare," says Johnson. 
“And the payback is from five to 10 
years compared with the present 
cost of oil heat," he adds. 


MANUFACTURERS 


Architectural Research Corp. 13030 Wayne 
Rd., Livonia MI 48105 (Sol-Ar-Tile); Cabot 
Corp., 125 High St., Boston MA 02110 (chem- 
ical core in tile); Rolscreen Co., Pella IA (re- 
flectorized venetian blinds); Suntek Research 
Associates, 500 Tamal Vista, Corte Madera 
CA 94925 (Heat Mirror). 


Solar wall 


collects, stores, and 
distributes heat 


x By RICHARD STEPLER 


WARM 
AIR 


2" FOAMGL AS 


Cool air enters collector at bottom. 
Sun's rays pass through double Uvex 
glazing and heat air as it passes over 
Foamglas absorber /insulator. Warm air 
is exhausted directly into room at top, or 
it heats masonry storage wall, either by 
passing through it or between Foamglas 
slab and wall. A bimetal check valve pre- 
vents reverse heat flow at night. Air tur- 
bulence caused by pitted surface of 
Foamglas (closeup drawing) is claimed 
to give efficient heat transfer to rising air. 
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Turn a wall into a solar collector? 
You can with Sunway panels. This 
unique system mounts vertically on 
any unshaded wall that's within 15 
degrees east or west of due south. 
If the collectors are mounted on a 
masonry wall, the wall can func- 
tion as heat storage. When they're 


Fin tubing, inserted through top of col- 
lector run, preheats domestic hot water 
(top). Concrete-block storage wall (bot- 
tom) has two rows of missing half-blocks 
to accommodate air ducts. 


Sunway panels at right are installed on 
south-facing wall as retrofit. Inventor 
Ron Gramm (below) inspects plastic 
cover. He claims 20-year life for it. 


mounted on a framed wall, air 
heated by the collectors is simply 
ducted to the house. A three-foot 
overhang is recommended for sum- 
mer shading. 

Basic components of the low-cost 
solar collector are a two-inch-thick 
slab of rigid foam and a double 
cover of Uvex plastic. Each panel 
measures two by six feet, and, 
according to inventor Ron Gramm, 
can produce “9000 Btu per day 
with a 20-cubic-foot-per-minute air 
flow." Gramm says the system is de- 
signed to operate in the range of 70 
to 100 degrees F rather than at “less 
efficient higher temperatures." (As 
the difference between collector op- 
erating temperature and ambient in- 
creases, the collector's efficiency de- 
creases.) 

Installation is straightforward. 
First, provide two openings in the 
wall for each collector. The lower is 
for cool air entry, the upper for 
warm air removal. А two-by-two- 
foot wood frame supports the rigid 
plastic foam (Foamglas) absorber. 
The double Uvex plastic glazing is 
attached with battens and caulk. 

Gramm's company, Sunwall, Inc. 
(Box 9723, Pittsburgh, Pa. 15229), 
has 34 dealer/installers in 15 
states. A standard package of 12 
two-by-six-foot collectors is less 


than $1000. Fans, duct, dampers, 
and controls are available from Sun- 
wall or local stores. 


^ 


B Б L i ү » 
x fii "Ee Р Fhe is meli я : -A T RE : га 3 ^ E o DU emer dn M UE 
HR, rise pre daa TUER. atur ow ЕРУ he ee eet. sam 
/ ^ Ик у: ТЕР, М-ты on Р ee | ИСА RT, ыы аа 
у с е а VR Ree 2j 
Ё МРТ „, ый LIS ? y i к ы dr, „е C A) 


"Ur aet o MF, 


It's so-long to the dinosaurs 
at Ford and Chrysler, too, 
with smaller cars for '79 


By JIM DUNNE 


Smaller cars mean bigger mpg rat- 
ings. That's why there will be 
virtually no big cars left when the 
"79 Detroit models roll out this fall. 

Ford has made the most dramat- 
ic changes for '79—two years after 
GM began the downsizing trend. 
There will be a smaller big-car line 
for Ford and Mercury, and all-new 
Mustangs and Capris. But six 
months later GM will bring out 
new smaller compacts with revolu- 
tionary bodies and drive trains. 

Chrysler will shuffle its model 
names, eliminate big-body models, 
and introduce a smaller New- 
port/New Yorker and Dodge St. 
Regis. They will be built on the 
intermediate bodies currently used 
by Monaco and Fury, but will offer 
more luxury in styling and inter- 
lors. 

At American Motors the changes 
are not as ambitious—minor face- 
lifts. 

Here's what to look for when the 
new cars appear in August: 
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Front-drive Chevrolet Nova won't ap- 
pear until next April. Front end is sim- 
ilar to '78 Nova; rear, with rectangular 
taillights, looks more like current Malibu. 


"79 Chevette has a bright new grille that 
replaces painted, slotted front end of 
current version. Bow-tie emblem in cen- 
ter maintains the Chevy identity. 


Ford 


The Ford LTD and Mercury 
Marquis lines, including two- and 
four-door sedans and a station wag- 
on, are smaller outside, but offer 
the same passenger room as this 
year's models. Ford's aim is to 
boost fuel economy by up to five 
mpg in its big-car lines. 

The sleek, overslung look is 
gone, and the "79's have a boxy 
shape. That's the price for more 
interior room and better seating 
positions for passengers. 'Trunk 
space is the same or, with a space- 
saver spare, slightly better. 

In the Ford line, a contrast 
shows up between the base LTD 
and the LTD Brougham. Outside, 
the major differences are single vs. 
dual headlights, and special grilles 
for each car. Inside, there's a high- 
er level of trim and materials in the 
Brougham. 


Mercury's big cars will share the 
Ford body and power-train lineups. 
Curb weight of the big cars will be 
about 3600 pounds, more than 600 
pounds lighter than the 1978 mod- 
els. The big Fords and Mercurys 
will also have smaller engines, with 
the 351-cu.-in. V8 at the top end of 
the lineup and the 302 V8 at the 
low end. 'The current 400- and 460- 
cu.-in, V8's will be discontinued. 

The Capri, which will be built in 
the U.S. for the first time, will 
share a new body and chassis with 
the Mustang. In contrast to other 
"[9's, the new sporty cars will be 


Continued 
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Smaller Mercury Marquis station wag- 
on has same interior space for passen- 
gers as '78 model. Wheelbase is 114 in., 
down from 121 in. of present model. 


p. 


Boxy shape of '79 big Fords and Mer- 
curys—including this LT D—has replaced 
overslung look of earlier models. "79 big- 
car lines get five more mpg. 
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New Mustang 
(above) is huskier 
than last year’s 
model, but 200 
Ibs. lighter. Its 
wheelbase is 
100.4 in. vs. 96.2 
in. for 78 model. 
Capri will share 
same base. 


Big change in 
Ford Pinto (right) 
is strikingly new 
grille. The scoop- 
type front is only 
a light facelift, 
though. Otherwise 
its basically un- 
changed. 
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slightly bigger on the outside as 
Ford tries to make them more 
competitive with Firebird and Ca- 
maro. Ford will cut about 200 
pounds from their curb weight by 
substituting plastic and aluminum 
for steel parts. The cars will have 
a 100.4-inch wheelbase, 4.2 inches 
more than the current Mustang’s. 
The base engine will still be the 
2.3-liter four, but a turbocharge 
option that develops almost 50 per- 
cent more horsepower will be avail- 
able for the first time. The 2.8-liter 
V6 and 302-cu.-in. V8 are carried 
over as engine options. 

What about Lincoln? Lovers of 
big cars will be glad to know that 
the Lincoln won't shrink for "79. 


General Motors 


GM plans to introduce its '79 
models in two stages next year. 
First out—in the fall—will be the E- 
body super-luxury personal cars: 
Eldorado, Toronado, and Riviera. 
Then, in spring 1979, the new X- 
body compacts will appear. Both 
lines will be smaller on the outside, 
lighter in weight, and offer smaller 
engines and a big jump in fuel 
economy. 

Buick’s Riviera has the biggest 
change. It will go to front-wheel 
drive for the first time, and will 
share its chassis and drive line— 
except for the engine—with the 
Cadillac Eldorado and Oldsmobile 


WIDTH 70.5” 
WIDTH 79.8 


Scaled-down ‘79 Cadillac Eldorado is 
10 in. shorter than ‘78. Top engine will 


WIDTH 76^" 
WIDTH 795 


"79 Ford LTD is some 16 in. shorter and 
over 600 Ibs. lighter. It will have 351-cu.- 
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Toronado. Its base engine will be 
the turbocharged V6 that Buick 
introduced on the 1978 Regal. Op- 
tional engines will include V8’s in 
the 300- and 350-cu.-in. class. 

The common chassis of the GM 
personal luxury group has a 114- 
inch wheelbase and an overall 
length of less than 205 inches. A 
new transmission axle system, 
called the Turbo Hydramatic 325, 
has been designed especially for 
this group. It's smaller and slightly 
lighter than the transaxle used on 
present Eldorados and Toronados. 

Eldorado's top power plant in '79 
wil be a 350-cu.in. V8; it was a 
425-cu.-in. V8 in "78. Olds’ 260-cu.- 
in. V8 is standard in the new 
Toronado, replacing the 403-cu.-in. 
V8 in "78. 

The smaller engine sizes are cou- 
pled with a weight reduction of up 
to 1000 pounds. That could mean 
up to seven-mpg improvement in 
fuel economy. 

The  X-body Nova/Phoenix/ 
Omega/Skylark front-drive models 
are a distinct turn in design concept 
for GM. 'Their introduction is the 
first step in a major switch to front 
drive for smaller GM models. 

Two engines will be offered: the 
151-cu.-in., four-cylinder Pontiac 
and a new 60-degree Chevrolet V6. 
The V6’s 165-cu.-in. displacement 
is the biggest that will be offered in 
the X-body cars. 


be a 350-cu.-in. V8. Last year a 425-cu.- 
in. mill was available. 


in. V8 as biggest engine option vs. 460- 
cu.-in. in ‘78. 


Two transmissions will be avail- 
able: a four-speed manual and a 
three-speed automatic. Both will 
offer fuel economy of 30 mpg-plus. 

Five different body styles will be 
built for the X line, with each of 
the four divisions getting a differ- 
ent combination of styles. Three 
will be two-door models, including 
a notchback, hatchback, and a 
sporty fastback. The four-door 
models will be a fastback with 
hatch and a notchback. 

The introduction of the X-body 
line wil complete GM's major 
body-downsizing programs, and 
leave only the sporty Camaro, Fire- 
bird, and Corvette unchanged in 
size since the move began with the 
full-size lines in 1977. The sporty 
cars will be resized as part of the 
second phase of GM’s economy- 
improvement program, which will 
run from 1980 through 1984. 


Chrysler 


New versions of the New Yorker 
and Royal Monaco will appear in 
1579. The two cars will be offered 
in four-door sedan styles only, and 
use the present intermediate body 
and chassis. Both will be marketed 
as high-luxury sedans. The big 
Chryslers of today will be dropped, 
and their place taken by the two 
new cars. 

The change is a major one, even 
though the new models are picking 
up an existing body and chassis. 
The wheelbase of the New York- 
er/Royal Monaco will be 118 
inches, six inches less than the 
current Newport/New Yorker’s. 
Overall length will be cut in pro- 
portion, and that means that curb 
weight will be slashed 500 pounds. 

The 400- and 440-cu.-in. engines 
have been dropped. Instead, 
Chrysler will offer a 360-cu.-in. V8 
as its most powerful mill. 

With the two new models moving 
into the intermediate bodies, the 
Plymouth Fury and Dodge Mona- 
co will be discontinued. 


American Motors 


Two Gremlins are in the works 
at AMC for 1979. One has slightly 
revised styling, and the other is a 
fastback model that’s longer and 
sleeker than the current model. The 
new fastback is similar in roof 
shape to the Plymouth Arrow, com- 
plete with a sharply angled profile 
and a series of “gills” covering 
exhaust ports near the rear win- 
dow. Though this model has the 
same wheelbase as the standard 
Gremlin, its rear overhang is 
greater in order to carry out the 
fastback theme. 05] 


"Automated" 
transmission 


improves fuel economy 


Burn more gas with an automatic? Not with this ex- 
perimental transmission developed by Fiat, which is 
designed to save more gas than even a manual gear- 
box. 

The aim is to keep the engine running within a 
limited speed band for peak economy, while tapping 
the optimum gear ratio to provide the power and 
road speed needed for all driving conditions. Fuel 
consumption can drop substantially with a near- 
constant throttle opening. Fiat reports a 17-percent 
improvement over the stick-shift version of the same 
small car on dynamometer tests based on the U.S. 
federal driving cycle. A Fiat equipped with the new 
transmission rang up an astounding 244 shifts, 
compared to just 107 with a standard transmission. 

The ideal for maximum fuel economy would be a 
stepless transmission with infinitely variable ratios, 
but the frictional losses and low efficiency of these 
drives ruled out that solution. Fiat compromised with 
a five-speed gearbox and constant-mesh gears (instead 
of an epicyclic arrangement, which would be too 
complex for such a ratio range). Then they avoided 
the hydraulic losses of the conventional torque 
converter by using a centrifugal clutch. 

“Automated” rather than automatic is the word for 


Major components of automated transmission are 
shown in cutaway drawing: (1) reverse pinion; (2) 1st- 
speed pinion; (3) 4th speed with clutch; (4) 2nd speed 
with clutch; (5) centrifugal clutch; (6) input shaft; (7) 
lower countershaft; (8) 3rd speed with clutch; (9) 5th 
speed with clutch; (10) 1st speed with freewheel; (11) 
sliding dog on output shaft: (12) differential gear; (13) 
output pinion; (14) output pinion. 


this transmission. An electronic brain controls the 
carburetor throttle position as well as the shifts. The 
accelerator pedal is not linked to the throttle, but 
moves a potentiometer in the control circuit, which 
then operates the throttle valve via an electric servo 
motor. You just press the pedal normally, and the 
brain-box instantly works out the most suitable gear 
ratio and matching engine rpm. 

Constant-mesh gears are engaged individually by 
hydraulic multi-disc clutches that lock them to their 
shafts as required. It’s an exceptionally compact 
mechanical layout, making the transmission suitable 
for transverse engines like those in the front-drive Fiat 
127 and 128, and Lancia Beta. 

The centrifugal clutch starts engaging around 2000 
rpm, with initial slip giving gentle take-up of engine 
power. However, it doesn’t release until 1000 rpm, 
enabling the engine to continue pulling at low speeds 
in keeping with the economy goal. 

For smooth upshifts, the engine is automatically 
slowed to the appropriate speed for the next gear, 
while the previous lower gear is released and the 
throttle closed. This is done by an electrohydraulic 
brake on the transmission input shaft, minimizing 
shift time. When synchronization is reached and the 
brake is released, the new gear is engaged, and the 
throttle is set to the correct opening for the ratio 
selected. Downshifts follow a similar procedure in 
reverse, but without the braking. 

A simple three-position lever for forward, neutral, 
and reverse controls the transmission. When speedy 
action is needed in special situations, the driver can 
override the economy program through switches on the 
shift lever and foot brake. He can also select and hold 
desired gear ratios with push buttons on a panel. 

Although the automated transmission is still in the 
experimental stage, it is an exciting concept, and 
potentially an important one.— David Scott 
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The oil filter is critical to 
long, troublefree engine life. 


Here's what you should know 


By C. P. GILMORE 


Until recently, nobody paid much 
attention to filters. You asked for a 
"new filter" at the service station 
or picked one with a familiar brand 
name at the discount store. A filter 
was a filter. 

Not anymore, Now the ads 
shriek the benefits of double filters, 
dual-media filters, filters within a 
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filter, and two-stage filters. Filters 
that supplement the additives in 
your oil. Long-life filters. Surface 
filters. Depth filters. And prices 
vary enormously, from $1.79 to 
almost $8. 

How do you fight your way 
through this filter jungle? To get 
the answer, I've talked to major 
filter and auto manufacturers 
across the country, attended a spe- 
cial session of the Society of Auto- 
motive Engineers (SAE) on filter 
design and use, visited the labs 
where the manufacturers test their 
own (and competitors') filters, and 
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PHOTO BY ORLANDO GUERRA 
seen the insides of hundreds of 
filters used under widely varying 
conditions both in the labs and in 
test vehicles. Гуе read the scien- 
tific papers published by the engin- 
eers to tell each other what they 
know about filtering oil in an en- 
gine. Here’s what I’ve learned. 

Oil filters do a tough and dirty 
job, Abrasive dust and sand creep 
into your engine through the car- 
buretor. Sand from the original 
casting process remains in the en- 
gine, no matter how carefully the 
manufacturer cleans the new block. 
Metal particles grind off, soot 


forms, and tiny blobs of sludge, 
varnish, and oxidized oil accumu- 
late. To remove this damaging gar- 
bage, the oil pump forces up to four 
gallons of oil a minute through the 
filter at temperatures ranging from 
-20° F to a blistering 300° F and 
above. And the oil blasts through 
in murderous surges that flex the 
filter and sometimes rip holes in it. 

The first automobile filters that 
came into use many years ago had 
two jobs. First, they had to remove 
dirt and other abrasives. Second, 
they had to remove sludge—a 
black, sticky substance those en- 
gines manufactured in the crank- 
case when engine oil was combined 
with water, acids, oxidized par- 
ticles of oil, and other contami- 
nants. 

These early filters were almost 
always depth-type bypass units. 
The main filtering element was a 
thick cylinder of cotton or other 
fibrous material. When oil was 
forced through this thick mass, a 
lot of the abrasive and sludge 
particles got stuck. Such a filter 
offered considerable resistance to 
flow, so not all oil was forced 
through the filter on every pass. 
Instead, part of the oil was pumped 
to the bearings and part went 
through the filter. Gradually, all 
oil was pumped through the filter, 
contaminants were continually re- 
moved, and the oil stayed clean. 

By the late '40's, “car engines 
got smaller, bearing loads went up, 
tolerances got tighter,” says Earle 
Fulford, vice president of engineer- 
ing for Fram Corp. “The amount of 
contamination that could be toler- 
ated was drastically reduced." 

At the same time, engine oils 
began to get better. New oils con- 
tained detergent-dispersants that 
neutralized acids and kept sludge 
from forming. With sludge gone, 
the filter’s only job was to trap 
abrasive particles that could dam- 
age the bearings. The filter’s job was 
made easier again in recent years 
with the removal of lead from gaso- 
line. 

A different type of filter, the 
surface or pleated-paper type, was 
developed. Most filters sold to- 
day—perhaps 70 percent—are of 
this type. A surface filter contains 
300-400 square inches of something 
that looks and feels very much like 
blotting paper pressed into ac- 
cordion pleats and formed into a 
cylinder. It has relatively low flow 
resistance and all of the oil flows 
through it before being pumped to 
the bearings—a full-flow system. 

Surface and depth-type filters 
have different performance charac- 


Test stands, like these at Fram, put 
filters through SAE J806b test sequence 
to rate them for efficiency, rupture re- 


teristics because two fundamental- 
ly different physical processes are 
involved in filtration. The first is 
mechanical sieving. If you drop 
different-size marbles on a screen 
with half-inch holes, marbles small- 
er than that will fall through, while 
those larger will stay on the screen. 

The second process is quite dif- 
ferent. “There is a physical-chem- 
ical phenomenon that traps dirt in 
space," explained senior research 
engineer Clarke Rodman of Fram. 
He pointed to the photomicro- 
graphs reproduced with this arti- 
cle. “You can see dirt particles 
stuck to the fibers. And yet there 
are nice big holes around where 
they could get through. The mecha- 
nism is called impaction impinge- 
ment. And this is a very important 
part of filtration.” (The photos 
with this article show air filters, 
where the phenomenon is easier to 
see. The same principle works with 
oil filters.) 


Sieves and fibers 


Surface filters work largely 
(though not entirely) by sieving. 
They filter out most particles down 
to about 10 or 20 microns—about 
0.0004 to 0.0008 inch. A depth-type 
filter, on the other hand, with its 
thick maze of tortuous pathways, 
filters mostly (but not entirely) by 
the impaction-impingement method 
and will take out particles on down 
into the two-to-five-micron range. 

Then why not use depth filters 
entirely? The relatively thick cot- 
ton layer offers more resistance to 


sistance, valve operation, resistance to 
flow, collapse point, mechanical stabili- 
ty, and other qualities. 


oil flow, so it is often used in a 
somewhat different system. For ex- 
ample, the depth filter pictured in 
the filter cutaway drawings is the 
Ford Motorcraft filter. Some of the 
oil flows through the thick upper 
cotton section, but most goes 
through the nylon mesh at bottom. 
The nylon does not trap as effi- 
ciently as the cotton, but has much 
lower flow resistance. So the top 
does super filtration; the bottom 
does some filtering but also keeps 
pressure from building across the 
filter. The surface filter, on the oth- 
er hand, had a uniform medium 
from top to bottom. Used in a full- 
flow system, it sieves out most par- 
ticles in the 10-20-micron range 
and larger. 

So which type of filter does the 
best job? If there were a clear 
answer to that question, you 
wouldn’t find qualified people tak- 
ing opposite sides. То see why the 
answers aren't conclusive, take a 
look at the process of filter testing. 
So that test results are standard- 
ized, engineers use a set of guide- 
lines called the SAE 4806 Oil 
Filter Test Procedure—34 pages of 
detailed directions on how to test 
filters. You put both surface and 
depth-type filters through the sin- 
gle-pass efficiency part of J806b by 
mixing oil with a measured quan- 
tity of small glass beads and pump- 
ing it through the filter. While 
results may vary (test specifica- 
tions allow the use of several differ- 
ent-size particles), a paper filter 

Continued 
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usually removes upward of 95 per- 
cent of the beads on a single pass. 
The depth-type filter, on the other 
hand, may remove 75 percent or 
even less. 

But now go to a test that 
measures the ability of a filter to 
take out contaminants on repeated 
passes. The standard contaminant 
used is called AC test dust (fine). 
It is reportedly gathered from the 
Arizona desert by Indians who live 
there and sold to GM's AC divi- 
sion. AC screens it into different 
particle sizes and recombines it in 
a special formula: 39 percent of the 
abrasive particles must be between 
zero and five microns in diameter, 
18 percent between five and 10, and 
so on. During the test, contaminant 
is added on a regular schedule 
and the oil is pumped through the 
filter repeatedly. 


Filter at left spent 12,000 miles in a 
high-idle-time service in a taxicab. Other 
unit did 9000 miles of 50-mile-a-day, 
55-mph duty. It looks like new, could 
probably go 25,000 more miles in same 
kind of duty. 


BYPASS SYSTEM 


BEARINGS 
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BYPASS FILTER 


In bypass filter, part of oil 
goes from pump to filter, 
part directly to bearings. 
Full-flow system filters all 
oil before it reaches bear- 
ings. Each system has ad- 
vantages: Full-flow system 
prevents unfiltered oil from 
going to bearings at all, but 
bypass can be a 
filter, trapping smaller par- 
ticles. 


Now depth filters have advan- 
tages. They filter out and contain 
more contaminant before plugging. 
And their sinuous passageways 
trap a greater percentage of the 
finer contaminants than paper can. 

Unfortunately, these test results 
don’t tell you which filter will 
protect your car best. There’s only 
one way to test that: Put them in 
identical engines and see which 
wears least. Back in the 1950’s 
when paper filters were new, engi- 
neers decided to do just that. 
George Puia, head of filter research 
for Ford, recalls the event. “We 
took 20 grams of AC dust and fed 
one gram an hour into a six- 
cylinder Ford 292 engine running 
at 3800-rpm full load. Without any 
filler, it got such excessive wear 
that it blew up in 17 hours. Then 
we ran one with our filter [depth] 
versus the surface filter." Fuia, 
Ray Potter (who was head of lubri- 
cation for Ford until he retired), 
and another expert named G. C. 
Lawson published an SAE paper in 
1962 with their findings. They 
reported that depth-type filters re- 
duced wear by 62 percent on the 
main bearings and 47 percent on 
the rod bearings of one engine, and 
gave even better results on another 
engine. Ford still uses and recom- 
mends depth filters. 

By contrast, most of the rest of 
the industry has switched. When 
I visited Fram, one of the most 
research-oriented filter makers, 
Earle Fulford told me that Fram 
has performed a number of tests 
with the same goal in mind. 

"We've irradiated different 


FULL-FLOW SYSTEM 


tighter 


parts—rings, bearings—with a ra- 
dioactive source, installed them in 
an engine, then checked with a 
radiation counter to see how much 
metal is actually wearing off. When 
we try this with surface and depth 
fillers, we find approximately 10 
times as much wear with the depth 
type. 


Actual-use tests 


*But the question is this: Is the 
greater wear significant? And the 
answer is that we don't know. 
We've run engines on the dyna- 
mometer and find that the 10-20- 
micron abrasive particles do the 
most damage. Larger particles 
can't get into the wear area and 
smaller particles appear to pass 
through without bridging the oil 
gap. So we think the best kind of 
filtration is a full-flow paper filter 
that puts a positive barrier between 
the engine-damaging-size particles 
and the bearings. But how do you 
connect this to a real-life situation? 
Obviously there are Ford engines 
running 100,000 miles with depth 
filters on them, so we can't say 
they're no good." 

Fram has now launched a pro- 
gram to try to test the relative mer- 
its of the two systems where it 
counts—on cars on the road. “We 
have a test fleet of well over 100 ve- 
hicles, mostly police cars, right 
now," says Don Dunn, the com- 
pany's manager of test and evalu- 
ation. We have some of them on by- 
pass filtration and some on full flow. 
We'll run them into the ground— 
100,000 miles or more—and then 


[Continued on page 167] 
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PENSKE DUAL ELEMENT 


In paper filter, oil flows through inlet, 
up inner surface of can, through pleated 
paper element to center tube, back out 
to bearings. If element clogs, pressure 
relief valve opens, supplying unfiltered 
oil (better than no oil) to bearings. In 
depth-filter (Ford Motorcraft version 
shown here), most oil flows through low- 
resistance nylon-mesh_ section. Rest 
goes through dense cotton which re- 
moves very fine particles. Monroe unit is 


Photos by FRL, Dedham, Mass. 


LEE MAXI II 


pleated paper with extra feature: a disc 
of solid oil additive that gradually dis- 
solves, replacing some additives as they 
are depleted. Penske Dual Element filter 
incorporates second backup filter ele- 
ment. Normal pleated paper is in use 
most of time; but on pressure surges or 
if paper becomes plugged, first-stage 
relief valve opens, letting oil into center 
tube. From there it flows out through 
second element and on to outlet. Lee 
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STP DOUBLE FILTER 


Maxi Dual Il filter uses same principle, 
but with a different arrangement. If pa- 
per element clogs or if a pressure surge 
occurs, first-stage relief valve opens and 
lets oil filter through top depth section. 
Pressure relief valve (not shown) pro- 
tects engine if both sections clog. STP 
Double Filter contains pleated paper fil- 
ter plus inner wound fiber element. All 
oil passes through both filters in se- 
quence on each trip through the unit. 


Scanning electron-microscope view o 
clean filter (upper left) shows mazelike 
fiber pattern in .030" cross section. Dirt 
has collected in bottom view, plugging 
filter almost entirely. Critical impaction- 
impingement process is shown above. 
Particles small enough to get through 
holes strike and stick to fibers, 
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Spark plugs 
—how research is making them 
last longer, perform better 


By RICH CEPPOS 


"Compare a new spark plug with 
one from 20 years ago and chances 
are you won't notice much differ- 
ence," said Dave Walker, director 
of technical services for Champion 
Spark Plugs. I looked into the big 
display case in the Champion lob- 
by that held examples of a half 
century of plug designs. Indeed, 
both the old and new plugs all had 
shiny white ceramic  insulators, 
metal shells, and center and ground 
electrodes. “Yet,” Walker pointed 
out, “today’s plugs are far superior 
in every way to the older ones." 

То illustrate this point some 
years ago, Champion engineers in- 
stalled a fresh set of plugs from the 
early '40's in a late-'60's V8 car. 
“They lasted about 2000 miles,” 
Walker recalled. 

In contrast, a check of current 
spark-plug change intervals reveals 
that spark plugs are lasting longer 
now than ever before; many cars 
don’t require plug replacement for 
22,500 miles, and some change 
intervals are as long as 45,000 
miles. And today’s plugs perform 
just as well as they ever did, 
despite the less-than-ideal working 
environment created by strict emis- 
sions laws. 

How have engineers made new 
spark plugs last longer and perform 
better than old designs, and what 
changes lie ahead? To get the 
answers I spoke with research engi- 
neers from this country's three 
leading plug producers: AC, Au- 
tolite, and Champion. I toured 
their labs, observed their test facili- 
ties, and visited their factories. 
And I even got a glimpse into the 
closely guarded future of spark- 
plug development. 
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The spark plug's job, 
igniting the air-fuel 
mixture, is the same as 
it's always been, but in 
the last 25 years the 
environment in which 
it operates has changed 
markedly. Starting in 
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caused the gap to grow 

rapidly. Once the gap 

grew too large for the 

available ignition-sys- 

tem voltage to jump across, the 
plug stopped sparking and combus- 
tion ceased. 

Metallurgists found that increas- 
ing the amount of chromium in the 
nickel-chromium electrode alloy 
brought erosion down to a rea- 
sonable level. The additional 
chromium, they discovered, worked 
its way between the grains of the 
nickel and prevented lead from 
getting in and chipping off micro- 
scopic chunks of metal. Lead foul- 
ing, where conductive lead deposits 
gradually build up on the ceramic 
insulator tip and short out the plug 
(by creating a low-resistance path 
to ground), was never totally 
brought under control. But the 
elimination of lead from most gas- 
oline in recent years solved that. 


Hot vs. cold plugs 
Carbon fouling, however, has re- 
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mained a problem through the 
years, though plug designers have 
been successful at controlling it. 
The formation of carbon deposits 
that short plugs is linked directly 
to the plug’s heat range. The heat 
range (designated by the numbers 
stamped on the ceramic) indicates 
how quickly the ceramic can con- 
duct heat away from the tip of the 
center electrode and into the cylin- 
der head. “Cold” plugs dissipate 
heat quickly; “hot” ones slowly. 
The longer the tip of the ceramic, 
the hotter the plug, because the 
heat takes more time to work its 
way out of the shell. 

Getting the right heat range for 
the engine and its operating condi- 
tions can be tricky. Carbon depos- 
its form when tip temperatures 
drop below about 700? F..But plugs 
hot enough to stay above 700° 
during very slow driving will 


sometimes overheat during high- 
speed operations. 

“When that happens," explained 
Gerald Roy, product engineering 
supervisor at AC, “you can get into 
pre-ignition." 

Roy ushered me into a test cell 
in which there was a large black 
engine unlike any I'd ever seen. 
"Its a standard, single-cylinder 
plug-rating engine in which we run 
plugs up to pre-ignition to deter- 
mine their heat range," he ex- 
plained. In pre-ignition the plugs 
get so hot that they start to glow 
and ignite the incoming mixture 
before they even have a chance to 
spark. In a normal car engine, it 
gets so hot inside the cylinder that 
things can melt. Usually it's the 
top of the piston. There's almost no 
way to detect it, either; it can 
happen in 10 seconds and then, 
poof, your engine is destroyed. 


Extended tips, tapered seats 


Carbon fouling was reduced 
somewhat in the late '50's with the 
introduction of the extended-core- 
nose plug. Its ceramic and elec- 
trodes are extended about 0.150 
inch past the shell's lower skirt, 
moving them farther into the com- 
bustion chamber. 

“The extended-tip plug has a 
broader heat range," explained Jim 
Hoffman, director of research at 
Champion. ““The ceramic is longer, 
so the plug runs hotter at low 
speeds than a standard plug. But at 
high speeds it is cooled by the 
incoming charge because it sticks 
out into the chamber a little far- 
ther." 

No one has yet been able to 
figure out a way to make spark 
plugs that can run very hot under 
light loads and still stay cool under 
heavy loads. So engine designers 
simply fit the hottest plug that 
won't pre-ignite under severe high- 
speed driving. 

In the mid-'60's, Roy and other 
AC engineers adapted the “tap- 
ered-seat" design to 14-mm- 
thread-size plugs to solve a plug- 
overheating problem. “The tap- 
ered-seat plug’s body takes up less 
space than standard plug bodies,” 
said Roy. “It allowed engine de- 
signers to enlarge the marginal 
cooling passages in the cylinder 
head that surrounded the plug.” At 
high speeds the plug ran cooler 
than before; so a hotter plug to 
burn off low-speed carbon deposits 
could be used without fear of pre- 
ignition. 

In the late '60's and early "70's 
engineers were faced with a new 
complication: emissions  regula- 


tions. They knew that lean air/fuel 
mixture reduced emissions, but 
normal spark plugs couldn't ignite 
the leaner mixtures very well. “We 
instrumented engines and tied 
them into computers to study the 
combustion process,” said АС» 
Roy. Researchers found that gaps 
of about 0.045-0.060 inch, to the 
then-standard gaps of about 0.030 
inch, helped to fire the mixture 
better. 

“The wide gaps," said Cham- 
pion's Hoffman, “allow more of the 
mixture to get in between the elec- 
trodes, so there is a better chance 
of igniting it.” They also discov- 
ered that extended-tip plugs helped 
emissions as well. 

“Near the combustion-chamber 
walls, the fuel isn’t as thoroughly 
mixed with the air as it is closer to 
the center of the chamber,” said 
Champion research engineer Reg 
Miller. “You’d get lean pockets, so 
the chances of getting the mixture 
to ignite are better the farther in 
you move the spark.” 

“Unburned fuel going out the 
tailpipe meant higher emissions,” 
Roy added. “So we wanted the 
plug to ignite the mixture every 
time. We had to have high-energy 
ignition [HEI] systems to provide 
enough voltage to get a spark to 
jump the wide gaps. So when wide- 
gap plugs became standard on new 
cars in the mid-’70’s, so did HEI.” 


Longer life with no-lead 


When the catalytic converter 
was introduced in the mid-’70’s, 
lead was removed from most gaso- 
line, and it has made life easier on 
plugs. In Roy's office I looked at a 
set of plugs that had just run over 
50,000 miles in a Buick V6. They 
were almost like new. 

“They probably could have 
stayed in the engine another 50,000 
miles without cleaning or adjust- 
ment," said Roy proudly, “just as 
long as the engine didn’t wear out 
and start pumping oil.” 

Does this mean lifetime spark 
plugs that never need changing are 
upon us? For some cars it actually 
might. 

“Big V8’s are the easiest on 
plugs,” said Roy. “They don't work 
too hard, so the plugs don’t get very 
hot. So if the engine is in good con- 
dition, who knows? I’ve seen plugs 


that lasted over 100,000 miles. The . 


plugs on small cars might not last as 
long, though. Their engines work 
harder and their plugs get hotter." 
Though long-life plugs are already 

a reality for some cars, and most 
plug problems are now either elimi- 
Continued 


Extended-tip plug (left) projects farther 
than standard plug into combustion 
chamber, reaching area where fuel and 
air are more thoroughly mixed. 


Tapered-seat plug (left) has narrower 
shell than standard plug of the same 
thread size. Tapered plug leaves more 
room for coolant passages. 


Wide-gap plug (right) fires lean mix- 
tures better than standard plug because 
it allows more mixture between elec- 
trodes, increasing chance of ignition. 
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New extended-gap 
plugs  protrude 
about Vg in. deeper 
into the combustion 
chamber than ех- 
tended-tip plugs to 
take advantage of 
better charge mixing 
there. 


mm, nated or well un- 
"-" der control, re- 
" dsearchers are still 
looking at alter- 
ww native designs for 
A the future. All the 
| companies have 
looked at апа 
shelved dozens of 
new ideas in re- 
cent years, in- 
cluding plugs 
with a built-in 
chamber to re- 
duce NO,, multi- 
gap plugs in 
— which the spark 
jumps four gaps ladder fashion, and 
others. 

At least one new plug has come 
out of all that research: the ex- 
tended-electrode plug used on 
AMC’s fours and sixes in ’78. Its 
center and ground electrodes ex- 
tend about 0.160 inch farther into 
the combustion chamber than ex- 
tended-tip plugs. 

“It moves the gap even farther 
into the combustion chamber, 
where there is a more homogeneous 
mixture," said Champion’s Miller. 
“Tt gave AMC slightly better fuel 
economy and emissions.” 


Plugs of the future 


Future designs still under devel- 
opment are veiled in secrecy; most 
of the engineers I talked to refused 
to divulge any hard facts. But I did 
manage to uncover the primary 
directions of long-range plug re- 
search. 

There is consensus among engi- 
neers that the plugs’ environment 
will become less severe in the next 
couple of years. “With oxygen sen- 
sors and three-way catalysts com- 
ing onto the market,” says Roy, 
“we'll be able to enrich the mixture 
and move it closer to stoichiometric 
[the optimum air/fuel mixture for 
complete burning]. That means 
plugs will have an easier time firing 
the mixtures." 

Engineers also agree that there is 
a good chance the government will 
soon eliminate lead entirely from 
gasoline, and this has set off a 
flurry of research. 
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"Right now, all our plugs are 
made to work with leaded fuels," 
said Roy, "because the same plug 
may be used in some engines that 
use leaded fuels as well as those 
that don't. Once lead is removed, 
we won't need the electrode alloys 
we have now to limit erosion." 

Champion and Autolite did ac- 
knowledge that they were investi- 
gating ways to make cheaper pre- 
cious-metal plugs. Precious-metal, 
or fine-wire, plugs have been around 
for a number of years and are now 
used in aviation applications. In 
this design the tip of the electrode 
is a small-diameter wire of either 
platinum or gold-palladium. The 
ground electrode sometimes ге- 
mains nickel alloy but can also be a 
precious metal. The fine-wire's ad- 
vantage is its ability to fire lean 
mixtures better than normal plugs, 
a function of its center electrode's 
thinner diameter. (The electrodes 
can be made thinner because pre- 
cious metals are more resistant to 
erosion than nickel alloys; the met- 
al lasts just as long as in standard 
plugs.) More fuel and air can get 
near the gap normally shrouded by 
larger electrodes, and there is less 
electrode surface area to quench 
the newly lit flame. 

Research on fine-wire plugs has 


Plasma-jet plug's powerful spark jumps 
from the center electrode (recessed into 
ceramic) to bottom plate. The spark 
heats and ionizes gases in lower cham- 
ber, which blast out through hole in 
bottom plate. 


been spurred in part by a proposed 
California law that requires spark 
plugs to last at least 30,000 miles 
without replacement. But fine-wire 
plugs are very expensive to pro- 
duce: When Chrysler made them 
avallable on certain 1975-76 mod- 
els, they cost $8 each. Autolite's 
development engineer Don Grimes 
feels he is approaching a solution 
to making these plugs affordable. 
He did it in a way that would make 
any backyard mechanic proud. 

"I knew a little bit about weld- 
ing," said Grimes, “so I went out 
into the factory and just started 
welding platinum tips to plugs my- 
self. I kept trying different things 
until I got what I wanted." Au- 
tolite's fine-wire plugs are not rea- 
dy for sale yet, but they're one step 
closer, thanks to Grimes' welder. 


Jet plugs coming? 


Closely guarded research рго- 
jects are now underway on what 
may be the most revolutionary 
plug ever developed. Called the 
plasma jet, it’s undergoing 
preliminary tests at Autolite and 
Champion. In fact, I saw a set 
popping away on a test stand in the 
Autolite lab. The shape of the plug 
was fairly conventional but the 
bottom is covered by a flat plate 
with a small hole in the center. I 
could see jets of flame blasting 
through the hole to about 14 inch 
past the bottom plate each time the 
plug fired. 

Grimes explained its operation: 
"A burst of electricity causes a 
powerful spark to jump the gap 
from the center electrode—recessed 
into the insulator—to the lower 
plate. The heat generated by this 
spark heats and ionizes the gases in- 
side the small lower chamber of the 
plug. The gases then expand and 
rush out of the cavity in a burst of 
flame. It's about like the difference 
between a match and a welder's 
torch." А very powerful ignition 
system that produces  2500-volt 
bursts of current at 60 amps is 
needed to fire the plugs. 

Though further testing and de- 
velopment are needed--there is an 
electrode erosion problem—engi- 
neers are convinced that plasma 
jets are better at firing very lean 
fuel mixtures than are normal plugs. 

But whether plugs undergo ma- 
jor changes or remain relatively 
similar to present designs, one 
trend seems clear: Researchers will 
continue to evolve plugs that last 
longer and perform better than pre- 
vious designs. And soon plugs may 
require no maintenance for the life 
of your car. [5] 
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_-12О mph, good fuel economy 


New Mazda RX-7 GS model speeds 
high up on banked track in Japan. It has 


Engine compartment is ideally set up 
for maintenance because rotary mill oc- 
cupies little space. А new three-electrode 
spark plug is used with rotary. 
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sun roof, five-speed stick shift, and 
plusher interior than base model. 


Interior layout is spacious and comfort- 
able. Five-speed stick shift worked easily 
—and shifted from second to third gear 
with no accidental wandering to fifth. 


By HERBERT SHULDINER 


MIYOSHI, JAPAN 
As I sped around the ultramodern 
test circuit here in Mazda’s new 
Wankel-powered RX-7, I asked my- 
self: “Is this the engine that’s sup- 
posed to be headed for oblivion?” 

All the new 12A rotary engine in 
the RX-7 could do was power the 
car to a top speed of about 130 mph, 
accelerate it from 0 to 60 in 8.5 sec- 
onds, and still give 23 mpg in com- 
bined highway and city driving. 

The RX-7 launches Mazda’s at- 
tempt to restore the rotary mill to 
prestige in North America—lost 
when the energy crisis almost wiped 
out Wankel sales because of poor 
fuel economy. Mazda president Yo- 
shiki Yamasaki says the company 
will use its rotary engines only in 
sporty cars from now on. 

The improved 12A rotary seems 
ideally suited to a sportster like the 
RX-7, I discovered from my driving 
here at Mazda’s 370-acre test facil- 
ity. A banked track allows you to 
travel as fast as 200 kph (124 
mph) without having to steer. The 
RX-7's top speed is probably in the 
130-135-mph range; the speedom- 
eter needle cruises well above an 
indicated 120-mph mark before it 
comes to a stop at the end of the 
dial. 

Yet I found the car is easily con- 
trolled, even at high speeds. A slight 
nudge of the steering wheel cor- 
rected its direction in a sharp cross- 
wind while I was traveling at over 
100 mph. 

The RX-7’s ride is more pleasing 
than older Mazda rotaries’. The 
RX-2, for instance, had a habit of 
making an annoying pop noise 
when you let up on the accelerator; 
this was accompanied by a slight 
shake when you backed down from 
high rpm. The RX-7 does neither. 

The RX-7 is the first '79 model 
to go on sale. Its price, as this issue 
goes to press, is not fixed, but Maz- 
da officials say that it will be “un- 
der $6000" for the standard model 
with four-speed manual transmis- 
sion. Mazda slots the car in a class 
with the more expensive Datsun 
2807, and the Porsche 924, but with 
its rotary engine and modest price, 
the RX-7 is in a class by itself. 


| SPECS 


Engine ..... 2-in-line rotary, water-cooled 
Displacement .............. 573 cc x 2 
Carburetor ............ two-stage, 4 bbl. 
Steering ............. recirculating ball 
WheglS ke Rer steel 5J x 13 
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DAY 
on car care 


This is second of a series. 
Month by month, through 
7978, a maintenance ar- 
ticle by Richard Day, auth- 
or of How to Service and 
Repair Your Own Car, will 
alternate with a '"Car-Care 
Quiz'' like last month's. 
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New assemble-yourself 
unit makes it affordable 


By RICHARD DAY 


If your car’s ignition system has a 
problem—or is developing one— 
you'll be able to pinpoint and 
correct it immediately with an 
oscilloscope. Learning to use an 
oscilloscope is easy. But the price 
tag on a DIY-type ignition scope is 
high: $300-$500. 

For anyone who can wield a 
soldering gun, the Heath Company 
has solved the dollar problem. The 
Heathkit solid-state ignition ana- 
lyzer, model СО-1015, is only 
$159.95. When finished, you own 
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Tune your car with an 
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the economical  five-inch-screen 
unit shown in our photos. It works 
on breaker-point, transistorized, and 
capacitor-discharge systems, origi- 
nal equipment or add-on. Most 
scopes, including the Heath, will 
work on three-, four-, six-, or eight- 
cylinder engines with distributors. 

An ignition oscilloscope is noth- 
ing more than an instant-reading 
voltmeter. It “prints out" the volt- 
age variations found in either the 
primary or secondary ignition sys- 
tem. It plots the voltages against 
time, and graphs them out on the 
screen with a tiny moving dot. 

The moving dot repeats every 
other engine revolution, placing 
one lingering image over another 
for a continuous line called a trace. 


ignition 
oscilloscope 


The oscilloscope’s cathode-ray-tube 
screen scales voltage changes verti- 
cally. Time in distributor degrees 
is plotted horizontally. Every igni- 
tion-system action affects the trace, 
and the trace is easy to interpret 
because each portion of it stands 
for a particular period in the 
engine’s ignition cycle. 

Using a scope, you can diagnose 
such problems as defective spark 
plugs, cables, distributor towers, 
rotor, coil, condenser, points, wir- 
ing, and distributor cam and bear- 
ing. Spark-plug firing voltage, avail- 
able voltage, and coil polarity are 
also indicated on the scope screen, 
as is dwell, separate for each cyl- 
inder. 

Continued 


SURE YOU WANT TO KEEP YOUR CAR 
LONGER. 


BUT DO YOU KNOW HOW TO? 


Its a lot easier than you 
think to help make your car 
last. For instance, make sure 
Its kept well tuned. Have 
maintenance check-ups 
performed when your owner's 
manual tells you to. 

And be very careful about 
the motor oil and filters you 
use. Decause they both protect 
your car's engine. 

So make sure you use 
quality motor oil and filters. 

Like Quaker State. 

People have been using and 
trusting Quaker State Motor 
Oil for over 60 EM And for 
very good reaso 

Its formul ieda and blended 
by lubrication specialists, 
dedicated to producing quality 


automotive oils for your car. 
And before it leaves our 
refineries, it has to pass 
Quaker State's strict quality 
control standards. 

So by the time Quaker State 
reaches your car, you know its 
going to do a great job. 

Use it regularly and youll 
help avoid expensive 
engine repairs. 

And help keep your car 
from growing old before its time. 

The fact is, more people 
buy Quaker State than any 
other motor oil in America. So 
look for Quaker State Motor 
Oil and Filters wherever they 
care about cars. 

Because wed like you to 
keep your car longer, too. 


QUAKER STATE HELPS CARS LAST. 
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Long on space... 
Short on price. 


go че 
КГ ч wa 


* ا‎ T Р 
«EE Vas 
Р DES E "m Cra wes eur Tm : 


Corporation tradition of 
quality... Free Spirit. 


| Looking for a beautiful bargain in a spacious motorhome? Consider the 
Free Spirit 29-footer. . . or the 26-foot model. 
€ you choose from three attractive wall panelings 
€ you get Scotchgard? protected, high-strength upholstery 
e the wood cabinetry is unmatched in its price range 
e there's a full bath with tub and shower 
€ carpeting front to rear 
e a well-organized galley 
e extremely livable floorplans 
The expertise of the people at Holiday 
Rambler Corporation shows in every detail 
of the Free Spirit motorhome. Everything 
is where you want it. . . everything works 
properly. It is a lasting recreational investment for 
your family. 
The most attractive feature of the Free Spirit motorhome is the price... 
making it a standout value in the low-priced motorhome leaders. 
Six words sum it up: long on space, short on price. 


Get a FREE color brochure and the name of your dealer. Call TOLL- 
FREE-(800) 348-7439 [n Indiana- (800) 552-7681 
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1978 Holiday Rambler Corporation 


65528 State Road 19, Wakarusa, IN 46573 
A recreational product of Holiday Rambler Corporation 


01378 Refrigerators by Dometic®. 


Ignition oscilloscope 
[Continued] 


Among the makers of DIY scopes: 
Heath Co., Benton Harbor, Mich. 
49022; Montgomery Ward, 619 
West Chicago Ave. Chicago, Ill. 
60607; Rite Autotronics Corp. 
(RAC equipment), 3485 South La 


Cienega Blvd., Los Angeles, Calif. 
90016; J.C. Penney, 1301 Avenue 
of the Americas, N.Y., N.Y. 10019; 
and Sears Roebuck, Sears Tower, 
Chicago, Ill. 60684. 


FOR FURTHER READING 

“Automobile Mechanics Refresher Course, 
Book 1" (Check-Chart, P.O. Box 6227, San 
Jose CA 95150); “Auto Tech Automotive Tune- 
Up Service Training Manual" (Auto Tech Ser- 
vice Training Institute, 32276 Mally Rd., Madi- 
son Heights MI 48071); "Sun Engine Perfor- 
mance Testing and Service" (Sun Electric 
Corp., 3011 East Route 176, Crystal Lake IL 
60014); and “How to Tune Your Car, No. 4," 
(Petersen Publications, 8490 Sunset Blvd., Los 
Angeles CA 90069). 


Typical ignition-test procedure 
with oscilloscope 


1. Connect and calibrate scope. 

2. Make sure that leads are clear of 
fan, pulleys, belts, and exhaust mani- 
fold. Start engine. Warm the engine 
and run at a low cruise speed (1200 
rpm). Select superimposed secondary 
pattern. 

3. Compare with normal pattern. Is 
difference the same for all cylinders or 
does it affect only some? Try the pa- 
rade or raster patterns for additional 
indications. 

4. To locate the trouble, study close- 
[у to find which portion of the trace is 
affected abnormally. Compare it with 
patterns of troubled systems. 

5. Snap accelerator to about 2500 
rpm and release while watching for 
too-high and too-low firing lines. 

6. Make the indicated repairs. 

7. Run the engine again and recheck 


| with the scope to be sure the problem 


has been corrected. 


SPARK LINE 


A 4B NC x D 
FIRING COIL-CONDENSER DWELL 
SECTION SECTION SECTION 


NORMAL SUPERIMPOSE PATTERN 


Normal oscilloscope trace has three 
sections: firing, coil-condenser, and 
dwell. Each represents what happens 
to secondary or primary voltage during 
that cylinder's ignition cycle. A cylin- 
der's cycle is 360 degrees of distributor 
rotation divided by the number of engine 
cylinders. It's 45 degrees for an eight- 

For more, turn to page 118 
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“Td worked on a farm after high school. And Га watch people leave my town, travel, and come back 
different — better, I thought. And I wanted to do that. I enlisted in the Army for Europe. On the plane over, 
about halfway across, all the Gls got real quiet, thinking what it would be like. They were scared, really. 
But you can always find something here that's a little like home, whether it's farms, or rock music, or just 
making friends. In Europe you'll work, and have fun — all you've got to do is do it!” SP4 William E. Kincade 


| Schwabach, Germany 
Join the people 
10 ve joined the Arm 
who've join e Army. 


Ignition oscilloscope 


[Continued | 


cylinder, 60 degrees for a six-cylinder, 
and 90 degrees for a four-cylinder. Dif- 
ferent scopes produce slight differences 
in the normal trace. The normal trace to 
use is the one that comes with your unit, 

Firing section (А to B): The spark plug 
fires. Section begins with voltage at zero 
as the distributor points snap open. 
Voltage rises immediately to the level 
it takes to overcome the rotor and 
air plug gaps (four to 10 kV perhaps; 
more on some electronic ignitions) and 
start a spark. This creates what's 
called the firing line. Voltage drops 
immediately to the level required to 
maintain the spark—some 20 percent 
of firing-line voltage. This voltage level 
is called the spark line. The spark line 
should be almost level. Resistance 
systems may show a slightly sloped 
spark line, though. 

Coil-condenser section (B to C): 
Spark ceases with points still open, 
secondary voltage oscillates after the 
plug stops arcing. Remaining coil ener- 
gy dissipates as it bounces back and 
forth between the coil and condenser. 

Dwell section (C to D): The point- 
close signal (C) is a short downward 
line followed by oscillations. This 
begins building the magnetic field 
around the coil. Length of the dwell 
section depends on distributor dwell. It 
can be measured on the CRT (cathode- 
ray tube) screen against graticules for 
the proper number of engine cylinders. 
At the end of the dwell section the 
point-open signal (at D) comes when 
the trace makes an abrupt 90-degree 
angle beginning the next cylinder's 
firing line. 

Spark-plug problems appear in the 
firing and spark zone; coil-condenser 
problems appear in the coil-condenser 
zone; and primary ignition troubles, 
such as loose connections, appear in the 
dwell zone. 

Sometimes incomprehensible “hash” 
shows up on a trace, especially on firing 
lines. Not connected with any abnormal! 
trace, it may be ignored, 
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SECONDARY RASTER 


PRIMARY SINGLE 


Various scope patterns—superim- 
posed, parade, and raster—are 
achieved by adjusting controls on the 
scope panel. With superimposed pat- 
tern, youre looking at all cylinder 
traces, one over the other. Any lack of 
uniformity among the cylinder traces 
shows up. This pattern makes it 
easiest to locate trouble that affects all 
the engine’s cylinders. Parade pattern 
spreads the traces out across the CRT 
screen—No. 1 appears first, followed 
in succession by all others in firing 
order. Problems that affect just one 
cylinder are easy to pick out when on 
parade. Also use parade to pinpoint 
which cylinder is causing an abnor- 
mality seen in the superimposed pat- 
tern. A firing voltage comparison is 
easy to make, too, by noting the 
heights of firing lines. For an accurate 
reading, adjust the scope to put the 
bases of the firing lines at the zero- 
voltage line on the CRT screen. Con- 
trols permit expanding the parade 
pattern and moving it around to show 
a single-cylinder full screen. This lets 
you zero in on trouble indications. 

In the raster or stacked pattern, 
which is available on more costly 
scopes, the cylinder traces can be 
made to appear one on top of another 
in firing order, bottom to top or top to 
bottom. The raster pattern is especially 
useful for finding which cylinder is 
producing any aberrations seen in the 
superimposed pattern. It’s also useful 
for indicating differences in dwell, 
cylinder to cylinder. 

The primary ignition trace may be 
shown in superimposed, parade, or 
raster patterns (scope permitting). Ex- 
panding a parade pattern gives a 
single cylinder's display. On breaker- 
type ignitions, the primary trace is used 
less than the secondary because the 
secondary shows up more problems. 
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=- GROUND 
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FRAME OR ENGINE 


OSCILLOSCOPE HOOKUP 
(BREAKER-POINT SYSTEM) 


Simple hookup for breaker-type ig- 
nition system with negative ground: 
On breaker-type ignitions the primary 
clip goes to the DIST terminal of the 
coil or to the external terminal of the 
distributor. Its insulation-piercing point 
may be used on protected terminals. 
With Ford electronic ignitions, clip it 


to the DEC terminal of the coil. For 
Chrysler electronics connect to the 
negative (—) coil terminal. With C-D 


ignition systems use the breaker-points 
terminal of the distributor or connect 
to the end of the lead coming from the 
distributor, but not to the coil terminal. 


GM HE! (V6's and V8's) ignition 
requires a special distributor adapter 
plate. 


To test voltage to spark plugs, scope 
is connected and adjusted to give 
secondary parade pattern. Pull off a 
spark-plug boot and hold it in the air. 
The firing line for that cylinder should 
rise above 20 kV. If it doesn't, the igni- 
tion system is weak or that plug wire 
is shorted. Causes of low output: weak 
battery, defective primary ignition wir- 
ing, point gap wrong (affects dwell), 
high point resistance, weak coil, defec- 
tive condenser. Moreover, the firing 
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TOUGH CHE 
SUBURBAN 


CAN SEAT HOLD TOW Holds up to 3, 170 ibs. 95.7% still on the job. 
an y 4 Suburban can handle 144 | As the chart below shows, 

DO MORE THAN cu. ft. of cargo with the Chevy trucks are built to 

ORDINARY WAGONS. 


second seat folded and last. According to the 
Compare Chevy truck features like a 


| the third seat removed. latest available industry 
Moves up to 15,000 Ibs model year registration 
Suburban to an ordinary rugged ladder-type frame 
'78 wagon and you'll find and available 4-wheel 


- statistics, 95.7% of all 
That's when properly Chevy trucks, all the way 
equipped. This includes 
that, properly equipped, drive. So, not only is 
it can hold more people, Suburban an exceptional 


| back through the 1967 
cargo, fuel, passengers, | models, were still in use 
trailer and vehicle. 

stow more cargo, tow wagon, it's a tough Chevy 
more trailer” And as if this | truck. 


on July 1, 1976. 
A word about engines. 
weren't enough, beneath 


ouburbans are equipped 
Suburbans spacious and seats up to nine. 


with GM-built engines 
produced by various 
| divisions. See your dealer 
comfortable interior there That's with available for details. 
lurks а truck. With a tough | second and third seats 
truck suspension and and yet Suburban still 
plenty of other tough has room for nearly 

35 cu. ft. of cargo 


| *7,000-lb. capacity weight- 

| distributing hitch platform 
available through Chevrolet 
Larger capacity platforms avail- 
able from outside sources 
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Ignition oscilloscope 


[Continued] 


60 55 50 45 40 35 30 25 20 15 10 5 
MAXIMUM AVAILABLE COIL OUTPUT VOLTAGE 


line's downspike should reach below it 
half as far as the length of the firing 
line (engine running at about 2500 
rpm, less when cranking). It should be 
consistent. A short, intermittent, or 
missing downspike on any cylinder 
indicates faulty insulation of the dis- 
tributor cap or spark cable. If in all cylin- 


ders, it indicates faulty coil, tower, 
rotor, coil cable, or distributor cap. 
(Note: On Ford solid-state ignition 


systems, do not disconnect No. 1 or 
No. 8 on V8 engines; No. 3 or No. 5 on 
l-6 engines; No. 1 or No. 4 on V6 
engines; or No. 1 or No. 3 on four- 
cylinder engines.) 


„—— DWELL ANGLE 


| ~ 


=| |= 
DEGREES OF VARIATION GREATER 
THAN MANUFACTURER'S SPECIFICATIONS 
can be gauged against the scope's 
graticules, and if it exceeds the car- 
maker's tolerance, the distributor 
should be repaired or replaced. 


RANDOM FLASHES 
Random flashes in dwell section 
indicate a loose connection in the pri- 
mary ignition circuit somewhere be- 
tween the breaker points and battery. 


к® d 


Alternator voltage patterns can be 
read on scopes that come with adapt- 
ers, Simply connect across the alterna- 
tor output (BAT) terminal and ground. 
The scope can check alternator recti- 
fier diodes and the stator without 
removal from the engine. Moreover, it 
will show up shorted and open (more 
common) diodes that would slip by 
other testers. Follow your scope's spe- 
cific directions for hookup and testing. 
Normal primary traces should look 
something like these three samples at 
1500-2000 rpm. If they don't, the 
alternator may have to come off for 
service. 


SPARK PLUGS UNDER LOAD 


Uneven firing voltages: Some cylin- 
ders fire at lower voltages than others, 
indicated by the heights of the firing 
lines. Firing lines should show five to 
15 kV and less than three kV difference 
between highest and lowest. Ground a 
spark-plug cable and note that cylin- 
der's firing voltage. This indicates the 
voltage required to spark across the 
rotor gap. It shouldn't exceed 7.5 kV. 
Problems? Look for bad plugs, uneven 
plug gaps, broken sparkcables, cocked 
or worn distributor cap, unbalanced fuel 
mix, or uneven compression. 


80 70° 60° 50° 40" 30° 20° 10 4CYL. 
40° 35° 30° 25° 20° 15° 10 5° 8CYL, 


ТАШ ШТ RnR RRR RR RR 


STANDARD IGNITION SECONDARY 


You can read dwell for a cylinder 
in degrees according to the number of 
engine cylinders. First adjust the VERT 
POS, HORIZ POS, and HORIZ EXPAND 
controls to make the trace begin at the 
left-hand mark and end on the right- 
hand mark. Dwell angle is then read 
from right to left to the point shown on 
the secondary trace. In ап  eight- 
cylinder engine, the dwell shown is 29 
degrees. 


Excessive dwell variation, caused by 
a worn distributor-shaft bearing that 
permits cam wobble, looks like this on 
an oscilloscope. Degrees of variation 
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NORMAL ALTERNATOR 


Mi 
T 


OPEN DIODE SHORTED DIODE 


: =ч P а a ™& 
single-cylinder magnetic-ignition gar- 
den-tractor or lawnmower engine can 
be scoped if the spark-plug cable is long 
enough for required double hookup. Both 
inductive pickup and T-clip are placed 
on spark-plug cable on one-lunger. Mag 
ignition produces trace that reverses 
polarity (turns upside-down) every other 
firing. Troubleshooting is the same, 
though. 


Oil A J HEYINUOLIDOS POR ACC CU 


20 CLASS A 
CIGARE Tres 


i$ — | 20 CLASS ^ _ а Menthol Pras 


= 
CIGARETTES 


ши | 
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Enjoy the only 
low tar menthol cigarette with 
Salem satisfaction. 


Warning: The Surgeon General Has Determined | LIGHTS: 11 mg. “tar”, 0.8 mg. nicotine av. per cigarette, 


That Cigarette Smoking Is Dangerous to Your Health. FTC Report AUG. 77; LIGHT 100 s: 11 mg. таг, 0.9 mg. 
| nicotine av. per cigarette, by FIC method. 


` Bosch reports on four 


We challenge anyone to find 
another company that has had 
more to do with the way spark 
plugs are designed and built 
today. 

The first men to use a 
Bosch plug were the pioneers 
of the automobile. 


j| are changing the way 


No U.S. spark plug gives you all four 
of these Bosch engineering refinements. 


| est manufacturers of spark plugs. 


The solution came two 
years after Daimler's death. On 
September 24, 1902, Daimler 
Motorworks received the first 
Bosch high-tension magneto 
and spark plug. Bosch had sup- 
plied the spark. 

Since 1902, Bosch has devel- 
oped over 20,000 different plugs. 
The four refinements described 


here are only the latest in a long 
line of Bosch innovations. | 
Bosch improvements such 
as nickel plating are being cop- 
ied by competitive plug makers. 
But no U.S. plug incorporates 
all four refinements. Taken to- 


Ae d Н 7 | Carl Benz and Gottlieb | 
ФА ААУ rc МА k i MJ \ ME ous | | 
ее | Daimler are generally recog- 
Ы = nized as the inventors of the 
gasoline-powered automobile. 
Both men developed automo- 
bile engine prototypes as early 
as 1885. But they remained frus- 


trated in their efforts to build 


Benz put the problem in a 
nutshell when he said: "Without 
the spark all is in vain? 

He was referring to the one 


ability to consistently achieve 
the rapid-fire delivery of the 
vital spark needed to ignite the 
fuel-air mixture. 


` ©1978 Robert Bosch Corporation 


more power into their engines. 


glaring deficiency of the igni- 
tion systems of his time—an in- 


gether, they set the Bosch spark 
plug apart. 


Nickel-Plating 

When its time to install 
new plugs, you might find that 
the old ones have "seized? or 
gotten stuck, so that theyre al- 
most impossible to remove. 

Plugs can stick fast in some 
engines due to an electro- 


refinements that _ 
park plugs are made 


chemical reaction between the 
alloy cylinder head and the 
metal plating on the plug threads. 
Engine heat speeds up this 
reaction. 

The harder the metal used 
to plate the plug, the better it 
resists this chemical change. 
Bosch plates their plugs with 
nickel, which is much harder 
than the galvanized zinc used: 
on the leading U.S. plug. 

Bosch nickel plating virtu- 
ally eliminates the possibility of 
seizing. 


Gapped at Factory 


The gap between the center 
and ground electrodes of a 
spark plug is crucial to smooth 
performance of an engine. A 
variance of only 4/1000ths of an 
inch can cause irregular firing 
of the plug. 

Only Bosch pre-gaps its full 
line of plugs to the exact engine 
specifications determined by 
the car manufacturer. No need 


Each Bosch plug is pre-gapped 
to car maker's specifications. 


| BOSCH 


to waste time or risk mistakes 


with hand gapping. Bosch plugs 
come ready for immediate 
installation. 


[3 |AngularRibDesign 

A spark plug insulator 
must be able to handle extreme- 
ly high voltage without allowing 
current to "flash over; or leak, 


to the outside of the plug. The 
irregular configuration of insula- 
tor ribs restricts the flow of leak- 
ing current. 

Bosch engineers devised a 
rib design that substitutes cor- 
ners for the usual curves. This 
angular configuration reduces 
leakage even further by length- 
ening the uneven path over 
which leaking current would 
have to travel. 


[4 | Crack Resistant 


An insulator should not 


crack under prolonged com- 
| pression and temperatures as 


high as 1,500°F Aluminum 
oxide, the major component of 
insulator ceramic, reduces its 
brittleness. This makes crack- 
ing less likely. Bosch insists on 


an industry-high proportion 
of 95% aluminum oxide, vs. 91% 
for the leading U.S. plug. 

When it comes to trying to 
build a better spark plug, Bosch 
has been at it —and kept at it — 
for over three quarters of a cen- 
tury. Which may explain why, if 
you want all four of these re- 
finements in asingle plug, you'll 
have to ask for Bosch. 


Bosch spark plugs are available 
only in professional automotive 
outlets. 
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SAY SMOKEY- 


A clinic on cars by Smokey Yunick, America's most famous mechanic 


Knocking 


My 1968 Lincoln Continental with 460 
VB has a problem that three dealers 
and four independent garages havent 
been able to solve. Everything was fine 
until | had a new distributor put in 
about eight months ago. | was told that 
the dwell pattern had a five-degree 
variance at idle. Since then, during 
light-to-moderate acceleration under a 
load, such as an upgrade, the car 
knocks as if inferior gas is being used. 
The strange thing is that when the 
choke is on, or at altitudes above five 
thousand feet, the knocking does not 
occur. Also, if | accelerate hard, the 
knocking all but goes away. | would be 
very thankful for any information you 
could give me, as | am afraid | might 
be damaging the engine. | only use 
Arco or Union premium gas. 

Grant L. Bomze, San Diego, Calif. 


When the choke is on, you are richer; 
at high altitudes you are richer. Richer 
burns slower and will stand more 
spark lead. Retard the timing. 


Oil additives necessary ? 


What is your opinion of the upper- 

cylinder oiler manufactured by the 
Marvel Oil Co. of New York? 

Richard H. Fujihara, D.D.S. 

Aiea, Oahu, Ha. 


Doc, I think it's good for sick engines 
when prescribed by a good mechanic 
and used correctly. it works like medi- 
cine: ЇР you don't have à headache, 
why take aspirin? But if aspirin keeps 
away daily pain, you use it. ! doubt 
any additives help premium motor oil 
in engines that are in good condition 
and driven in normal manner. But in 
some cases—if you drive extra-hard 
or very mild, for example—chemistry can 
help. 


Hesitates on acceleration 


| just got a ‘77 Hornet D/L wagon with 
258 c.i.d., six cylinders, two barrels. It 
looks great, but hesitates markedly 
(though never stalls) on acceleration. 
The dealer insists that no adjustment 
be attempted for the first 1200 miles 
as that is the “breaking in” period. 
This jibes with the owner's manual. 
But maneuvering in and out of a 
garage or parking spot is quite diffi- 
cult. | have to press down the gas 
pedal very hard even to move. Must | 
just wait, as they say? 

Jim Christopher, N. Syracuse, N.Y. 


No, Jim. if it doesn't drive halfway 
decent, fix it now. It needs a little 
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more fuel; the accelerator pump or 
idle-transfer fuel is insufficient. But if 
it's safe and livable, get 3000-4000 
miles on it, loosen it up and get 
everything seated. Then a tune-up will 
last longer. 


Starters 


Several mechanics have told me why 
starters work okay when a motor is 
cold but develop lag or poor cranking 
power after the motor has been running 
awhile. Some say a six-volt positive 
cable will be the remedy, while other 
mechanics say the clearance between 
the armature and fields is too tight. 
(This applies to the rebuilt starters.) | 
have put three rebuilt starters in my 
‘75 Mark IV and the results have been 
the same. It is my understanding that 
other makes have had the same thing 
happen. What is your diagnosis? 

Leo Easton, Assumption, IIl. 


Both opinions are right. Six-volt cables 
are heavier, can carry more energy, 
and lose much less in transit. Tight 
clearance increases motor power but 
can ground out easier, so the real fix is 
a combination of heavier cables, good 
starter brushes, straight armatures, 
and last (but equally important) bigger 
batteries. When you replace the origi- 
nal, | recommend you go at least one 
size bigger in electrical power. 


Shocks or springs? 


! have a 1977 Buick LeSabre equipped 
with radial tires. Last summer on one 
occasion when the car had about 5000 
miles on it, | had passengers and 
luggage totaling approximately 1450 
Ibs. for about a 20-mile ride. (1 later 
noticed that the decal in the glove 
compartment reads 750 Ibs. maximum 
capacity.) After that the car didnt 
seem to have the same good riding 
comfort anymore, апа now | feel every 
bump in the road. 

Do you think new shocks would 
restore the ride (the present ones don't 
appear to be leaking), or is there a 
possibility the springs have had it? 

R. Sanshuk, Norridge, III. 


You might have bottomed out your 
shocks. | doubt you lost your ride due 
to a spring problem. Have the shacks 
checked; that's quick and easy. 


Rear gear ratio and mpg 


No mechanic has been able to solve 
my problem. | have a '76 Chevy Subur- 
ban; it has a heavy-duty 350 four- 
barrel engine with air conditioning, 
cruise control, and a 3.73 rear end. | 


get only 13 mpg and I'm seriously 
considering installing a 2.76 rear end. 
і don't pull any sort of trailer and l'm 
wondering what kind of gas-mileage 
improvement I will get. 

Ernst Hladik, Burnt Hills, N.Y. 


lf Burnt Hills is very flat and you run 
long trips at 55 mph it will get better. 
If Burnt Hills is hilly and most of your 
driving is around town and short trips 
out, the 2.76 is no good. If you want to 
experiment, split the deal. Try around 
a 3.25. l'd give you more of a chance 
then. 


Braking makes car pulsate 


| have a 1974 Valiant with power 
disc/drum brakes. Every time І step on 
the brake pedal it's almost as if l'm 
quickly pumping the brakes; the car 
pulsates, | know it started on the back 
wheels because it was twice as bad 
when | slowly pulled the emergency- 
brake handle. But since | rotated tha 
tires (radials) and put snows on the 
back, this problem seems to be affect- 
ing the front, too. The steering wheel 
will jerk a little back and forth when- 
ever | step on the brake. | had the drums 
turned once, and that cured the prob- 
lem for a couple of days. 
| want to sell the car this summer. It 
has 36,000 miles. Would fixing it be 
worth the investment? 
Don D. Edwards, Jr., Elmira, N.Y. 


Start with a set of true rear drums. lf 
they get hot during mountain or stop- 
and-go driving, pulling the emergency 
brake hard and letting them cool off 
will warp them every time. Your front 
discs could be running out also. They 
can be straightened. Yes, Í think fixing 
it is worthwhile—for your safety, and 
for resale value. Check those tires you 
have up front now for flat spots, Could 
be that out-of-round drums got to the 
tires by locking them up on drum high 
spots once in a while. 


Oil pressure 


The oil pressure of my 1970 Ford van 
with a 240 six has increased since it 
was new. | have used nothing but 
high-quality 10-40 oil (Quaker State 
Deluxe) since break-in. This phenom- 
enon puzzled me, and mechanics 
couldn't explain it. They told me there 
was no problem because the oil pres- 
sure was normal, and oil consumption 
of about one quart per 1000 miles 
during the first 40,000 miles was usual. 

Recently, between 70,000 апа 
85,000 miles, the oil pressure has 
become lower and lower when | start 
the engine cold, but rises to the usual 
range on the gauge in five to 10 
minutes as the engine warms up. 
During this period oil consumption has 
decreased to over 2000 miles per 
quart, 

The best explanation | have received 
is that the bearings are looser so the 
oil flows more freely, resulting in less 
pressure and less oil consumption. But 
why is the oil pressure so low when the 
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When you buy any four Gabriel heavy-duty sno shocks 
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Inser, Gabriel Shock Test Team pee Sith jim! Hall 
and his new First National City Travelers Checks Chaparral Lola. 


Owner: Jim Hall. Driver: Al Unser. 
Shock Absorbers: Gabriel 


eee) | \ This may bethe most And the lessons learned from racing 
E E' | M exciting new Indycar help us make your car an easier — more 
on the USAC circuit to drive. 
à this year. Jim Hall of 
Ge laparral fame pre- Free racing jacket 
P pared it. Two-time Indy As still another reason to find out 
® 200 winner Al Unser what a set of Gabriel shocks can do for 
will drive it. Gabriel engineered your driving, well give vou—íree—a 
the racing shocks. racing jacket like the ones Jim and Al 
Jim Hall's Gabriel shocks, of are wearing. 
course, are built especially for his | Its a handsome nylon jacket with 
car. Each one is made by hand А. а zipper front. It comes in blue ог 
and costs $1,000. white, in children’s and adult sizes. 
It's yours when you buy any four 
| Gabriel heavy-duty shocks. 
So come down to your par- 
ticipating Gabriel dealer, and 
join the Gabriel team. 


Gabriel 


SHOCK ABSORBERS 


More control 

At Gabriel we don't just race 
for the publicity. We race to im- 
prove the shocks we make for vou. 
‘Includes Road Star" Red Ryder," Striders? 
Hi Jackers? Adjustable E” Load Carriers? 
Pro Shocker* and MacPherson strut cartridge. 


Send in dealer coupon with proof of purchase for free | 
jacket, Redeernable through July 15, 1978, 
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"Rally" car wax gives you the deep, rich-looking 
shine you want because it cleans deep down, gets 
up even tough, oily road film as you wax. 

opace-age silicones make “Rally” 
incredibly quick and easy to use. 

And they make "Rally" every bit as 
weather-proof and detergent-proof as 
old-fashioned paste waxes. 

Test drive it. 
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"Say, Smokey—"’ 
| [Continued] 


engine is started cold (the needle 
barely gets above the bottom of the 
gauge on cold winter mornings), and 
why does the pressure get higher the 
hotter the engine gets? The compres- 
sion is excellent—175 165. (plus or 
minus four lbs. in different cylinders) 
at 85,000 miles compared with 190 
plus or minus five 165. at 10,000 miles. 

Stan Smith, Ann Arbor, Mich. 


Install а temporary  direct-reading 
gauge. I believe yours is mechanical and 
partially plugged; mechanical gauges 
have a very small orifice to prevent fluc- 
tuation. As the oil warms it establishes 
correct reading. Does it go down slowly 
after you stop the engine? Another pos- 
sibility: Check the pressure relief valve 
in the oil pump for sticking in the open 
position. 


20-gallon tank holds only 14 


l've taken my problem to both my 
service station and the Las Vegas Lin- 
coln-Mercury dealership—without suc- 
cess. When | bought my 1969 Mercury 
Montego new, it had a 20-gallon gas 
tank. Now it will only hold 13 or 14 
gallons of gas. The gas-gauge needle 
is reasonably accurate; when it is on 
"E" it will run out of gas after a 
couple of miles. (l've run out of gas 
just to check the gauge.) Then when | 
fill up the tank, | cannot get more than 
13 or 14 gallons into the tank. | can 
never get more than this in, and boy, 
that gets to be a real problem on a 
long trip. After | put in the 13 or 14 
gallons, the gas will overflow, and the 
needle shows 34 of a tank. 

The Mercury dealer told me they 
removed the  gas-sending unit and 
examined the tank, They looked into 
the tank and they say the tank is in 
good condition—clean, with no large 
dents. The service department could 
not come up with any answers or help. 

The only comment the dealer made 
was that maybe a new tank might do 
some good. That would be all right if, 
repeat, if that would solve the problem. 

So Smokey, do you have any kind of 
an answer as to why a 20-gallon gas 
tank will only hold 14 gallons? 

Frank Wm. Kinsey, Las Vegas, Nev. 


Take the tank out again (it's easy), 
drain it, and fill it. If it holds 20 
gallons, your tank vent is not working 
and air is trapped at the top of the 
tank, reducing capacity. 

When you fill the tank off the car, do 
it with the gas-sending unit loose so 
you know that you're vented. Gs) 


Each month in Popular Science 
Smokey Yunick answers questions 
on cars—family cars, high-per- 
formance jobs, hot rods, and rac- 
ing cars—selected from those 
sent in by readers. Got a prob- 
lem? Send it to: “бау, Smokey—,” 
Popular Science, 380 Madison 
Ave. New York 10017. Ques- 
tions cannot be answered by mail. 
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All prices plus F.E.T. and trade-in tire. 
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BIAS-PLY 


Features special tread rubber and 
polyester cord construction for good 
tire strength, and smooth ride. 


$4"7898 


A78-13 
B/W TUBELESS 


Plus F.E.T. $1.69 and trade-in tire. 


AT 


Sentry Bias-ply Blackwall Tubeless 
Price Price 

27.88 

20.44 


27.88 
28.88 


1.69 


1.77 
2.13 
2.26 
2.42 


Let Sentry tires from Western Auto take the con- 
fusion out of buying tires. They're all good tires, 


at low prices, for great tire values. 


Available at all Western Auto Stores and participating Associate Stores. 


AT 


F78-14 


WESTERN AUTO'S 


THREE VALUES 


BELTED 


The Sentry Belted has 2 polyester 
cord plies plus 2 tough fiberglass belts 
to give you better traction, better 
mileage and more impact resistance 
than our Sentry Bias-Ply. 
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A78-13 
B/W TUBELESS 


Plus F.E.T. $1.71 and trade-in tire. 


Size Price РЕТ Size Price 
A78-13 22.88 1.71 678-14 32.88 
B78-13 25.88 1.82 678-15 32.88 
E78-14 28.88 219 H78-15 34.88 


30.88 2.34 
Sentry Bias-belted Whitewall Tubeless 
H78-14 
678-15 


H78-15 
L78-15 


Sentry Bias-belted Blackwall Tubeless Сд 


RADIAL 


Western Auto's best Sentry value. Its 
radial design and 2+2 construction 
gives you better handling, more 
mileage, better traction and fuel- 
saving economy than any other Sentry. 
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STARTING 29 1658 
AT — 


-13 
B/W TUBELESS 
Plus F.E.T. 51.84 and trade-in tire. 


Sentry Radial Blackwall Tubeless 
Size Price РЕТ Size Price 


155R-12 29.88 1.52 1658-15 29.88 
1658-13 29.88 1.84 


Sentry Radial Whitewall Tubeless 


AR78-13 34.44 
BR78-13 37.44 
| DR78-14 39.44 
|ER78-14 41.44 
| FR78-14 44.44 


We'll be good to you! 


F.E.T. 
2.07 


For good listening on 
the highway try 


in-dash hi-fi 


Features, variety, quality 
—hbut there's more to know 


By GREG STONE 


Most original-equipment car radios 
don't sound too bad these days. 
You can understand the news and 
even enjoy the Mantovani or Meat 
Loaf records your local DJ is spin- 
ning. But hi-fi it's not. 

You can get better sound—a lot 
better—by upgrading the equip- 
ment in your car. You can go all 
out and install a really super rig 
that will come close to the quality 
of a top-rated home hi-fi system 
(see box). But that will dent your 
pocketbook seriously. And you 
may not really need to go to such 
lengths. If you’re like most people, 
you'll be surprised by the sound 
quality you can get from a rela- 
tively simple in-the-dash unit that 
can replace your present car radio. 

Like the Sparkomatic system 
above, such units include both AM 
and FM stereo tuners, a tape 


Clarion AM/FM /Cassette model PE-66A 
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player—either cassette or eight- 
track—and built-in stereo (or some- 
times four-channel) power ampli- 
fiers. Youll also need separately 
mounted stereo speakers. A system 
like that may not give you the "55- 
mph concert hall” advertised by 
one enthusiastic manufacturer, but 
for a moderate price—somewhere 
between $150 and $300—it will give 
you a lot better sound than you 
probably have now. 

Unfortunately, getting a rig that 
meets your needs takes more than 
money; it takes some understand- 
ing of the field. Even if you're 
pretty knowledgeable about home 
hi-fi, you'll find that in the au- 
tomotive world, new rules apply. 


Mobile hi-fi—how it's different 


Compare your listening setup at 
home to the one you're thinking 
about establishing on wheels. The 
difference is obvious. 


A mobile stereo system is 
crammed into а four-by-six-by- 
eight-foot (or smaller) vehicle 


that’s loaded with padded, sound- 


T A 
га 


absorbing furniture and sur- 
rounded by sound-reflecting glass. 
And the whole thing is mounted on 
wheels, so it has to contend with 
something like 50 dB of low- 
frequency road noise and some 
high-pitched whistling of wind. 

The second big limitation comes 
from the speakers. Your home hi-fi 
speakers aren't mounted in those 
three-cubic-foot boxes for  ap- 
pearance. 'They're there because 
the physics of sound reproduction 
demands it. To get sound, you have 
to move molecules of air. You do 
that with a vibrating speaker cone. 
The lower the sound, the tougher 
the problem becomes. Reason: As 
the diaphragm movement becomes 
slower, you either have to make it 
bigger or move it farther, or both, 
to produce a given sound level. In 
addition, both front and back of the 
cone generate equal amounts of 
sound. You have to keep the back- 
generated sound from coming 
around to the front, or the two out- 
of-phase signals will cancel each 

Continued 


Pioneer AM/FM / Cassette model KPH-9000 


| 


King cab. 
‘a the 800105 
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Panasonic AM / FM / Cassette model CQ-8520 


J.L.L. AM/FM/eight-track model 874E 


Craig AM / FM / Cassette model T631 


other out. And the lower the in both high and low frequencies. you won't be disappointed. There 


frequency, the more serious this 
problem. Thats why good low- 
frequency sound comes from a big 
speaker in a solidly built box. 

So both speaker-size limitation 
and noise create hearing problems 


Dana Hathaway, a young engineer 
for EPI speakers, told me, “То tell 
the truth, the whole idea of really 
top-quality sound in a car is a 
compromise." 


As long as you recognize this, 


is plenty of equipment today that 
can help you surmount the inher- 
ent problems and deliver far more 
than what you may have come to 
accept as the norm for sound in a 
car. Continued 


In | 
lectronic Speed 
Control has all of 
these features. 


Your rig ht foot 
doesn’t. 


saves money on gas. And speeding tickets. 


By holding your vehicle to a steady speed, uphill or 


downhill. With your foot off the accelerator. 


Makes driving safer, less fatiguing. 
Lets you sit back, relax, and really enjoy driving 
again. 


Fits almost any vehicle. 


Can be installed on American or imported cars, 
light trucks and vans. With automatic or standard 


transmissions. 
Extremely accurate. 


Regulates road speed instead of engine speed. 


Reliable. 
solid-state, electronic design. 
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New Perfect Circle 6 


Original equipment quality. 

Built by the company that invented speed control 
and has been supplying them to car manufacturers 
for more than 20 years. 


Accel. 
Lets you accelerate without using the gas pedal. 


Coast. 
Lets you slow down gradually without using the brake. 


Resume. 
Automatically returns your vehicle to your last 
pre-set speed. 


Easy installation. 
Can be installed by a do-it-yourselfer or any service 
station or garage. 


Now available nationwide. 
Ask for it at auto supply stores, new car dealers 
or mass merchandisers. 


Dana Corporation, National Accounts Sales 
P.O. Box 455, Toledo, Ohio 43692 


One drop of 
Eastman 910 Disqus can fix 
anything on this page. 


Inside, outside, all rubber “О” rings, 
around your home. decorative TV trim, 
Incredibly strong pocket knife handles, 
Eastman 910? adhesive china sugar bowls 
can repair hundreds of and creamers, 
things—in seconds. | : pottery, 
» One drop—and anie p یی‎ and on, 
ust fingerti rings and most costume 3 "^ end on. 
Q ‹ roi - jewelry, gold or silver чыш? у... 
x makes a earrings, шаса, 
^ bond @ steam ‘п dry иаа 

strong enough to hold | iron handles, ^ Т | 
up to 5,000 pounds. | buckles, fis Mesum odi 
So instead of throw- plastic bread | EX Eastmai 
ing something away, ` box handles, ga 
you can fix it with auto brake 


Eastman 910 adhesive. 
Here are just a few 


of the things it. 

can repair: | 

sneaker trains, | 

soles, airplanes and ships, 
ceramic laminated plastic 
toothbrush holders and sheet to fiberboard, 


soap dishes, plastic eye 
glass frames, glass 
figurines, bike 
handlebar grips, 
gearshift 
knobs, ceramic 
ashtrays, metal 
_ trophies, em- 
М> blems on vinyl 
dashboards, lawn mower 
tire treads, plastic, metal 


CB radio — 
metalized plastic 
trim to appliances, 


ceramic wall 
plaques, vinyl 


Eastman 910 
adhesive 


and wooden toys, handbags, 

drive belts, | leather boots, 

wooden/brass LE auto distrib- Eastman Chemical Products, Inc. 
| | an | Plastics Products Uno перат 

plaques, ant- utor Caps, Eastman Chemical Products. ас. а sub- 


| „А * sidiary of Eastman Kodak Company 
weather stripping, Eastman 910 is Eastman's trademark for 


cyanoacrylate adhesives, 


iques, onyx and 


Need Extra Cash? 29 Profitable 


Want to Ве 
Your Own Boss? 


Saw Sharpening Business 
” " of Your Own —In Sparetime _ 


Turn your spare hours in the evening or week- 
ends into extra dollars, this proven practical 
way —Start your own money-making sharpen- 
ing business— No selling or canvassing — No 
experience required. You can do it automat- 
ically with the Foley Saw Filer. 


.* Е i 

Beginners Earn Up to $8 an Hour 
People. just like vourself. all over the United States are 
making extra cash 850 to 890 a week — right now in their 
spare time. "My sparetime saw filing business has made me 
$952 these first few months," says R. T. Chapman. Many 
start part-time, find it so profitable that thev build vear- 
round service business. You can, too, simply by following 
easv Folev plan. 


We Finance You 


No franchise fee, You can start in this profitable business 
with minimum investment. Payments can be made out of 
| profits. 90e of every $1 you earn is clear profit. Easy to earn 
Sharpen combi $5 to $8 in sparetime. No need to carry stock, no canvassing 


rosscut) cir aa necessary. We'll show you how to get started. 
and ске hand saws, Cross me ша oy oe = 


| MANUFACTURING COMPANY 
Fole usu Foley Building 
y Minneapolis, Minnesota 55418 


CALL TOLL FREE 1-800-328-7140 
Send more information on Saw Sharpening Business. 


nation (rip 
cular saws, 


r saws 


Name 


Address 
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There's so much to say about the new Prowler, 
we decided to say it with a picture: 


Skylight roof vent Blanket fiberglass 
Al minam апан in 
roel 


ceiling. and walls 


5 ply - 6" fir plywood 

with double ratier 

root support for 

optional mir 

condone’ Foam backed drapes— 
shade and valance over 
galley and bath windows 


Weather sealed eniry 
door with sliding 
window. screen door 
and drip cap 


= ZAN 
NS = T, — 
Patio hght Low" ы. 


Tapered: ceiling rafters 
with vinyl covered plywood 
ceiling panel 


AO amp converter 


= 8 Aluminum insert 
| molding 
= t3 чы. = 
"+ Se eels = 
Hose canner =, 
bumper M li 
Non-skid 2 = 5" thick labric 
retractable step 1 J^ ر‎ ! pope 
AX NE oam Cushions 
fa-sidewal = ‚|| |! ` ' 
framing МОЧИ p-3 A frame 
n re = Е © channel 
S phy = % fur s € c - 
plywood flooring EX Aluminum steel gusset 


Ta“ Hoar 
framing Blanket 


Protected by a Full Ee caue 
One Year Ownercare Warranty. 


wilh vinyl! covering m underbelly 


Electrically welded - 
Site! cross members 
and 'c channel chassis 


THE 1978 


BY FLEETWOOD 


Fleetwood Enterprises, Inc., Box 7638, Riverside, CA 92523 


132 | POPULAR SCIENCE 


In-dash hi-fi 


[Continued] 


How much power? 


Engineers at several auto-sound 
firms told us that most car radios 
are played at a level of one watt. 
The typical original-equipment car 
radio can put out somewhere be- 
tween two and five watts at full 
volume. That much electrical ener- 
gy will produce a lot of sound in a 
car, mainly because it's a smaller 
space than most home listening 
rooms. Craig says that a 12-watt- 
per-channel system in the average 
car produces the same sound vol- 
ume as a 120-watt-per-channel am- 
plifier in the average living room. 
Whether this comparison is ac- 
curate or not, it does indicate that 
you need a lot less power than 
you're used to with home equipment. 

How much? Since your equip- 
ment will sound better when it isn't 
straining, it's obvious that more 
power is better than less. You can 
use extra power to boost bass and 
treble frequencies, either to com- 
pensate for weaknesses in those 
frequencies in the original material 
or to try to compensate for short- 
comings in the audio environment. 

But power requirements increase 
rapidly: *A boost of three decibels 
is just barely perceivable," says 
John F. Castagna, chief engineer 

Continued 


AFS Kriket Domaxial speaker mounts in 
standard six-by-nine-in. rear-deck cutout. 


The roof on this house is made of a new kind of non-wood shingle. 'l'he edges 
are thick and irregular, so they cast deep random shadows. The color is soft 
and muted, so it blends in naturally with the architecture and the surroundings. 

Today's asphalt roofing shingles are among the finest products made in 
America. 5ome are made with a fiberglass base. All are handsome, durable, 
economical, and highly fire-resistant. And you have a wide spectrum to choose 
from, in a palette of colors to complement your home's exterior. Wherever you 
live in the West, today's roofing shingles fit in with any setting or architectural 
idea. Use them when building or remodeling. 


Asphalt Roofing Manufacturers Association 


426 Pacific Avenue, San Francisco, CA 94133. . 
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Pioneer's TS-X9 two-way speaker system will take up to 40 watts. Jensen system, at right, mounts in or on car door. 


for Sparkomatic. “Yet it takes twice 
the power to get a three-decibel 
boost. Say you're listening at two 
watts. The first three-decibel boost 
takes you up to four watts, the next 
to eight watts. and the next to 16 
watts." 

While there is no golden rule 
about how much power you need, 
we've found that under typical con- 
ditions, listening at reasonable lev- 
els, most people would probably be 
satisfied with a per-channel output 
of around five watts. If you like 
your music at levels of 100 dB and 
up—the volumes common at discos 
and rock concerts— you'll need more. 

A more important consideration 
in choosing the basic unit for your 
car is distortion. The recommenda- 
tion of five watts of audio power 
per channel refers to clean watts, 
power generated with low distor- 
tion. Ideally, THD (total harmonic 
distortion) should be in the one- 
percent-or-better range, but in 
practice, perhaps three percent is a 
better compromise for mobile hi-fi. 
Yet the industry standard for mea- 
suring THD is a highly unrealistic 
10 percent. An amplifier rated at 
five watts at 10-percent THD 
would likely produce just three or 
four watts if distortion were kept 
below three percent. 

Recognizing this situation, some 
manufacturers have abandoned the 
rating system entirely, while others 
give a power figure at both ten 
percent—the standard—and at some 


RCA AM/FM/eight-track model 12R704 
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more realistic figure such as three 
percent or even less. Thus you can 
compare them with other manufac- 
turers' models, yet also get an idea 
of how much clean power they 
produce. 

A few forward-looking manufac- 
turers have even volunteered to use 
FTC home-hi-fi specifications for 
citing their auto-equipment specs. 
Audiomobile, Pioneer, and Fosgate 
have all done so, and there are 
undoubtedly others. These figures, 
of course, are the most meaningful 
you can find. 

There's one other trick you 
should look for. Some manufac- 
turers don’t distinguish in their 


literature between total power and 


power per channel. If the specifica- 
tions you’re looking at don’t spec- 
ify power per channel, it’s safest 
to assume the figure represents 
total power. Thus, if such a set 
advertised a 12-watt power output, 
it would give six watts per channel 
if stereo and only three watts per 
channel if quad. 


Getting highs and lows 


Next big trap: frequency re- 
sponse. You'll find a lot of competi- 
tive claims here. Tapes generally 
reach to 12,000 Hz and can extend 
to 15,000 Hz or more. FM stereo 
stations can broadcast to 15,000 
Hz, although they don't always. On 
the other hand, many of the car 
stereo units stop at 10,000 Hz. 
Some of the units reach 12,000 


Hz; a few respond up to 15,000 Hz. 
One company that rolls off the 
frequencies above 10,000 Hz is Del- 
co, which makes radios for GM. A 
representative of Delco said this is 
done because 'these are the fre- 
quencies that tend to suffer the 
most" from unpleasant noise inher- 
ent to car systems. Cutting off at 
10,000 Hz “makes for a more 
livable system," Delco argues. 

The relative importance of fre- 
quency response is really a matter 
of personal choice, individual lis- 
tening habits, and your vehicle. It's 
hard to see why extreme low 
frequencies are important, what 
with speaker limitations and plenty 
of low-end road noise. However, 
you can adopt the philosophy that 
regardless of environmental limita- 
tion, the chances of good music 
reproduction are better if you start 
with a system capable of it. As a 
rough rule of thumb, we found that 
sets capable of producing 12,000 
Hz gave good listenable sound, 
though many would be satisfied 
with 10,000. 

Another spec to look for is 
percentage of wow and flutter. Good- 
quality home cassette and cartridge 
units regularly fall into the 0.1- 
percent range. Most of the car sets, 
on the other hand, seem to hover 
around 0.35, with a few near 0.2 
percent. The lower the figure the 
better, of course, but this difference 
was almost unnoticeable in actual 

Continued 
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-MPG HWY МРС CITY AS SHOWN BELOW 
*EPA estimates for Horizon with manual transmission, 
without optional air conditioning and power steering 

Your actual mileage may differ, depending on your driving 
habits, the condition of your car and its optional equipment. 
**Base sticker price excluding taxes and destination charges 


New Plymouth Horizon. People are taking it every- 
where. On any kind of road, in any kind of weather, 
on every kind of trip. Front-wheel drive is one reason 
why. It gives Horizon great stability and it gives you a 
great feeling of confidence. 

And people are taking it because Horizon can 
take a lot of people. Four big adults can ride in 


WHEN YOU WANT TO GO ANYWHERE IN COMFORT AND CONFIDENCE. 
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5 plenty of room to take all the 


| 


comfort. And there 
things that people need. 
Horizon gives you a lot of unexpected 


standard features, like front bucket seats, Plymouth 

AM radio, whitewall radial tires, rack and MER 

pinion steering and front disc brakes. мустан 
And at $3706. It's easy to take. CORPORATION 


CRUTCHFIELD's 68-раде 
Car Stereo Buyer' Guide is 
the "Handbook" for the in- 
dustry. And it's yours abso- 
lutely FREE! You will find 
specifications, articles on in- 
stallation, and low, discount 


In-dash hi-fi 


[Continued] 


use. Perhaps slight variations that 
would be obvious in a quiet home- 
listening situation were masked by 
road noise. 


Features 


The sets we saw contained a 
wide variety of features. The most 
important ones, we think, are those 
that make it easier to use the unit. 
Your chances of having an accident 
are increased if you have to fiddle 
with the tape a lot or have trouble 
tuning stations. The more of this 
the set does for you, the better. 
Among the more desirable of these 


Shop your friendly 
NRHA 
Hardware/Home 
Center 
for famous brands 
like these: 


rices on hundreds of qual- A | 
p q dave Nes e Arrow Fastener 
ity products from Blau- а. 
ante Caren Gente. Tan. ‚ * Electronic tuning. This comes ; 
рипкї, pecu = g, in several related forms. Midland's, e BernzOmatic 
sen, KLH, Pioneer, Sanyo for example, automatically seeks 
and others. Our professional stations at the push of a button. It e Borden Elmer’s 
publications, fast personal- om а € for ge x eme 
= - : en moves to the next. lo keep a | E jr | 
ized кен and. incredibly station, you press the button again. e G.E. Silicone Seals 
low prices have made J.LL. also has this, with a “seek- | | 
CRUTCHFIELD the na- lock" function. The tuner moves | € Goodyear Plio-Nail 
tion's largest and most re- only one station at a time and 
spected car stereo specialist. holds there until you punch a Ф den | | 
button again. Blaupunkt's Berlin Borden Insulspray 
PR | model features scanning on a re- . 
RODUCT REPORT motely mounted tuning module e Red Devil 
which is about the size of a ciga- 
rette package. Royal Sound in- e Rockwell 
cludes scanning, but has selected | | 
button control on an optional, un- 
der-dash module. Sanyo uses varac- e o-K Tools 
tor tuning; conventional mechan- | 
ical buttons are replaced with ® Stanley Tools 
electronic ones. 
e Automatic reverse, This al- PT 
lows for continuous play of cas- е sentry 
settes and makes them as conve- | | 
nient as eight-track. A variation on e Tru-Test Lawn Chief 
this theme is "automatic repeat." 
You push the locking rewind but- 
Ret fu А ton, and when the tape has re- 
tional produc Plènation of termauver’s роне to start, it replays automat- Your юса МЕНА romp” | 
псев, "inm 4801 95 Home Center has them all. 


€ Locking fast forward and re- 
wind. The key word is “locking.” It 
means less time with hands on the 
control. (*Fast forward" for cas- 
settes usually means about 15 
times the playing speed. On eight- 
tracks it's usually just two or three 
times the playing speed.) 
Other features that don't figure 
in safety but can be useful include: 
€ Local-distance switch. Pre- 
vents overload by a strong local 
station. Since you'll be moving, it's 
easy to encounter such a station. 
€ Noise-suppression circuitry. 
Blaupunkt calls it “ASU” and 
Midland, “APC,” but whatever it’s 
called, its purpose is to cut out as 
much atmospheric and ignition 
Continued 


Stop in soon and stock up on 
famous brand products for 
yard care and home re- 
modeling. 


NRHN 


National 
Retail Hardware 
Association 


i Crutchfield Corp. 
P.O. Box 888 Dept.S 
Charlottesville, VA 22902 
Phone (804) 977-0121 


[ ]|YES. Please send me your 
Free Car Stereo Buyer's Guide 
by FIRST CLASS MAIL. 


State Zip 
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“Til bet I've mowed half of Minnesota - 
with this tractor and it's still goin strong." 


Mrs. Ruth Adelmann, Northfield, Minn. 


= Half of Minnesota might be overstating it a 
Eu little. 


HIER but in the ten years the Adelmanns have 
crt brem 4 owned their John Deere Lawn and Garden 
— 1 Бава | lractor, Mrs. Adelmann has mowed their 


CAL | mE f two-and-a-half acres of lawn an average of 
E. | Et [c D once a week in summer. 

К ri Tr —— Р That figures out to well over 6,000 acres 
"s P Р ' Мр 9» Дый of mowing. 


And as Mrs. Adelmann puts it, “It keeps on 
working. Гуе never had any major trouble. 
| Just a few belts here and there and once we 
had a little bs with the starter." 

The new 1978 John Deere Lawn and Garden Tractors are still 
built to give you strong, reliable service. 

We're also making them considerably easier and more comfortable 
to operate. By reducing sound and vibration levels. Shielding drive 
systems. And providing easy-to-use controls. 

If you're looking for a lawn and garden tractor, riding mower or 
walk-behind mower, it will pay you to buy a dependable John Deere. 

And if you see your participating John Deere dealer now, you can 
save money on his special "Down to Earth" values. 


Nothing Runs Like a Deere 
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When. you want to tackle a caulking. sealing, coating or Füdbeaive Job 
nd be done with it — grab a selection of Dow Corning home maintenance 

oducts. You can't do better. 

Dow Corning Silicone Rubber Paintable Sealant is a flexible, 
aintable sealant that seals up energy-robbing cracks and crevices around 
oors and windows. 

Dow Corning Silicone Rubber Coating is tough, flexible, long- 
isting protection you brush on to prevent water leaks around chimneys, 
ents, and flashings. Versatile, too. Use it almost anywhere. 

Dow Corning Urethane Bond is for gluing jobs you want to do 

ly once. Strong as epoxy, but much easier to use. 

Dow Corning Silicone Rubber Bathtub Caulk provides a per- 
1anently flexible, tight, waterproof seal around tub, shower, or sink. 

See your local home center or hardware store for Dow Corning home 


заіпќепапсе products. Do it right. Now. ^j | 
Jow Corning Corporation, Dept. A-8567, DOW CORNING 
Tidland, Michigan 48640. 

ost-cutting silicone products from Dow Corning. L -_ 


SAVE {85% mx 
GOv'r SURPLUS ETT. | 
ond NEW EQUIP'T 


Powerful Battery Motor 


BUILD MOTORITED IICTCLE, ELECTRIC CAR. ETC, 


ri DIRECT 
SPLITTER ө |, 
22,000 LB. FORCE 


| HYDRAULIC cOMPIISSORS 
1% 
sug vL tH ME ian MOTO 


iH E HEE shah dem PLANTS 

Fag, SPUTO ErDUCIRS 

wios амосии 

J- = Wew, Ростоу Sonus Шеш io BiRÉTRONICE bb "TN 

cycle, arogterni chaldrert putei, Drive pumps анном киме но 

igph compere penie on 12, 24 cr 36 МС at 1700. aE MAN? OTHERS. , 

2400 and 3600 EFA rripa tiay 1.25. HF ûf 3à-volts. &1 | 

x (ibi terque Sheff diam. 3/4" a-hole, &^ diam tg 

fignge Mister 3-0/27 dem а 9" long. ww 


23" splitting stroke in less than 8 seconds 
(total cycle 11 sec.) Safe, efficient, and 
economical. Ideal for homeowners, ranchers 
and farmers, For free information: 

THRUST MANUFACTURING, INC. DEPT. 1006 

. 8901 S. Yosemite, Englewood, Colorado 80110 


] Geer i. 68 | ый: -— 
кешй 12.0. BATTERT FON ШИ WITH ABOVI MOTOR UE may 
(TH 3863) нее MI ое 80.95 H des 
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INEXPENSIVE NON—HYDRAULIC SYSTEM | 
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noise as possible. Dolby noise- 
reduction circuitry, available on 
some Boman and Sanyo models, 
allows you to get the most from 
Dolbyized cassettes and  Dolby- 
encoded FM, giving up to 10-dB 
improvement in signal-to-noise ra- 
tio. 

è Automatic frequency control. 
AFC locks in a station, preventing 
drifting and constant retuning. 

è Balance. This controls right 
and left speakers. Imagine driving 


[Continued on page 166] 


More on components 


If you're looking for the best in mobile 
sound for car, camper, van, boat, or 
plane, youll probably end up in the 
component market. The flexibility is 
greater, and several products come 
through with specifications that would 
look good on home equipment: 

Pioneer's KTH-9000 is an AM/FM 
tuner and cassette player for in-dash 
mounting with separate power ampli- 
fier delivering 10 watts per channel at 
0.8 percent THD. The tuner has a sensi- 
tivity of 1.1 uV, a frequency response 
of 30-15,000 Hz, and a stereo separa- 
tion of 32 dB, while the cassette player 
has a wow and flutter of 0.13 percent. 
Price is $300 to $350. 

Audiomobile SP300A preamplifier 
($149.95) and 5А700А amplifier 
($129.95) put out 30 watts per chan- 
nel at a THD of less than 0.08 percent. 
Or if you really want to tailor the 
sound to your liking, you can get the 
SA460 ($189.95). That's a six-band 
graphic equalizer with 20 watts per 
channel and a THD of O.5 percent. 

If power is your thing, there's Punch 
2100 from Fosgate. This is a biam- 
plified system with 100 watts per 
channel, a choice of crossover frequen- 
cies for woofer and tweeters, built-in 
equalizer circuit with 216 possible 
settings, damping factor over 2000, 
апа 0.05 percent THD. It's $369.95. 

Finally (although this is far from 
exhausting the market), there's a neat 
little combination from ADS which 
unites the Nakamichi 250 cassette 
player with the biamplified ADS 2002 
speaker system. The Nakamichi 250 
offers Dolby noise reduction, a play- 
back equalization switch, less than 
0.13 percent wow and flutter, 40- 
17,000-Hz frequency response, better 
than 62 dB signal-to-noise ratio, and 
better than 60 dB cross talk. 

In the ADS 2002 cabinet, which 
measures 6.85 by 4.25 by 5.4 in., 
they've tucked а  one-in. soft-dome 
tweeter, four-in. ultra-long excursion 
woofer, and three power amplifiers, 
one for the tweeter and two in a bridge 
configuration for each woofer. The 
system delivers a total of 40 watts per 
channel at 0.1 percent THD and a 
frequency response of 85-17,000 Hz + 
three dB. The package is $747.45. 


The '78 Courier is coming on strong with the best 
gas mileage ratings of the four top-selling 
compacts! The biggest engine option in its class! 
And hot options, like a 7-foot bed! 

1. Great gas mileage. 38/29 MPG. That's the 
best gas mileage ratings of the four top-selling 
compacts! With standard 1.8 litre engine and 
manual transmission, the EPA estimates 38 mpg 
highway, 29 city. (Slightly lower in California.) Your 
mileage may vary due to how and where you drive, 
truck's condition, and optional equipment. 


| Ld 


way to go truckin’.. 


2. Biggest engine in its class. Courier's 
optional 2.3 litre engine is the largest engine 
available in any compact pickup. 

3. Super interiors. For 78, Courier's XLT 
option offers a stylish exterior plus an out- 
standing level of interior comfort for a compact 
truck. 

And in '78, Ford continues to offer the popular 
Free Wheeling Courier option. A tough machine 
that gives you everything from Accent Tape 
Stripes to Cast Styled Aluminum Wheels. 
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"Our whole family 
helped assemble 
this wonderful 

Schober Organ... | 


Talk about real family fun! We all 
worked together, for a few hours almost 
every day. Almost too soon, our Schober 
Organ was finished. Our keen-eyed daugh- 
ter sorted resistors. Mom soldered transis- 
tor sockets, although she'd never soldered 
anything before, And it did our hearts good 
to see the care with which our son—he's 
only 12—installed the transistors. Me? | was 
the quality control inspector—they let me 
do the final wiring. And when it came time 
to finish the beautiful walnut cabinet the 
easy Schober way, we all worked at it! 

Now, we gather around our Schober 
Organ every evening to play and sing to- 
gether. Some of us play better than the 
others, but we're all learning —with the help 
ofthe easy Schober Organ playing courses. 
І might add that I'm especially pleased with 
all the money we saved. Our completed 
Schober Organ compares favorably with a 
“ready-made” one costing twice as much! 
(The five models range from $650to $2850.) 
And we didn't even need to pay the whole 
amount all at once, because we were able 


| 
now we all play it!" : "E Әг А 


К 
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to buy Schober Kits a | éombonant at a time, 
to spread costs out. Or we could have had 
two-year time payments! 

Families like ours have been building 
Schober Organs for 20 years. How about 
your family? You can have all the details, 
without cost or obligation. Just send the 
coupon for the fascinating Schober color 
catalog (or enclose $1 for a 12-inch LP 
record that lets you hear as well as see 
Schober quality). Clip the coupon right 
now—and mail it TODAY! 


[DL I PF JB NE NM JJ Jg NP Pg IE E EP EP NB ШЫН ШЫН D ] | 
The Sehoter Organ Corp., Dept. PS-115 
43 West 61st Street, New York, N.Y. 10023 
О Please send me Schober Organ Catalog. 


Г1 Enclosed please find $1.00 for 12-inch L.P 
record of Schober Organ music 
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Sharpen your 
chain saw like a 


revolutionary К. 

chain saw sharpener ^ | 

grinds a razor sharp 

edge on any size chain 

saw using a specially made 
grinding wheel. All you supply 
is a М" electric hand drill. The 
Pro Sharpener” assures the 
correct grinding angle and a 
built-in gauge maintains the 
proper quide height. 

The Pro Sharpener produces 

a ground edge—much sharper 
than a filed edge. Comes com- 
plete with three grinding 


wheels (enough for up to 30 
sharpenings) plus a hand file 
adapter. 


"Patents pending 
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P.O. Box 11378 
' Newington, Ct. 06111 


Please rush — Pro Sharpener(s) at $12.95 each plus 
| $1.95 postage and handling per unit ($3.00 outside 
U.S.) Send check, money order or Master Charge. 
| No C.O.D.'s 
M.C. 8 


— Exp. Date ج‎ 
| Conn. Residents add 7% sales tax. 
| Name — =a 
| Address = PY P — —— 
City Ste — Zip. D 


Important To insure correct grinding wheel size 
Indicate your Chain Saw —« € € 
Saw Model: 


| 30 Day Unconditional money back gurantee. 


Cargo caddy 


for easy loading 


Loading or unloading heavy or 
bulky cargo in a station wagon 
would be simplified by this caddy 
truck, suggests the inventor (Cabo 
Ltd., Hauptstrasse 139, 9436 
Balgach, Switzerland). Outside the 
car, the caddy can double as an all- 
purpose, barrow-like trolley for 
transporting loads. For stability, 
you can swing down and lock the 
legs at each corner. 

To remove the caddy from a 
station wagon (top photo), you 
pull straight back, allowing the 
wheels to pivot up and out. To 
maneuver the loaded caddy into a 
station wagon (lower photo), you 
first squeeze the handle grips, re- 
leasing cables that lock the pivot- 
ing wheel struts. As you push the 
caddy forward into the car, the 
struts retract, allowing the wheels 
to roll up over the rear bumper and 
onto the car floor. Small rollers at- 
tached to the caddy's undersides let 
you push it smoothly all the way 
into the cargo area. The handles 
then fold forward to clear the 
closed tailgate. 

For loading extra-heavy items, 
the truck can be tilted on its nose 
or dropped flat on the ground, then 
levered to rolling position. Capacity 
is a hefty 660 lbs.—D. Scott 


W пеп you leave the full-time Army 
and join the part-time National Guard, 
you dont leave alot of t ings behi nd. 


É Veterans in the- National 
Guard can serve their country, 
serve their community, and 
serve themselves. 

And when you join the 
Army Guard, we expect you 
to use the skills you learned 
in the Army. 

| Or the Guard will teach 
you any one of 400 new. part: 

| time careers. Fromelectronics 

Y to engineering to maintenance; . 

| All it takes is one weekend 

a month. And two weeks’ 
“annual training: And you come 
Anl at. your old pay grade- ` 
Ss Ж you-were an E5 with 
2 7 four’ years, that would mean -. 
<8." around $80 a weekend. / 
io «eS Plus tinsurance benefits, 
ИР | retirernerit: even PX privileges. : 
cvv 02, Give:the. National Guard 
EEE ty for a year, See your- 
w. т, Nearest National Guard Re- 
1255575 erler Or:call. us, toll-free,” 
806-638-7600 (except in 5 
Alaska, Hawaii, Puerto. Fico 
_ JAXA ‘and the Virgin Islarids). h. 
н P 7 call 301: 7288388. - 


-Help Somebody. - 
_ Including Yourself. 
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What you should 
know about 


wheel 


balancing 


By RAY HILL 


How often should your саг 
wheels be balanced? Do wheels 
require balancing when new tires 
are mounted? Which type of bal- 
ancing is best—static or dynamic? 
Should wheels be balanced while 
on the car or off? What about bolt- 
on devices and liquids designed to 
keep wheels permanently in bal- 
ance—do they work? And what do 
you do if you have a wheel 
balanced and it still vibrates? 

If you don't know the answers to 
these questions, you may find 
yourself buying new tires to re- 
place old ones that have worn out 
thousands of miles before they 
should have. Or spending extra 
dollars for unnecessary balancing. 
Or after having your wheels bal- 
anced, going out in the streets and, 
through improper driving, imme- 
diately negating most or all of the 
effects of the fresh wheel balance 
your wheels just received. 

What are the facts? To find out, 
I talked to tire engineers in Akron 
and automotive engineers in De- 
troit. What I learned can help you 
make the right decisions about tire 
balancing, and save you money. 

What is wheel balancing, any- 
way? “Put simply," says Walter 
Curtiss, director of Tire Develop- 
ment Research at Goodyear, “а bal- 
anced wheel has an even distribu- 


Two-plane spin balancer (top) balances 
wheel in both vertical and horizontal 
planes, takes only seconds to use, and 
is extremely accurate. Bubble balancer 
(middle) balances wheel in vertical plane 
only—and does a good job if used prop- 
erly, For special problems, on-car bal- 
ancer (bottom) balances entire tire- 
wheel brake-rotor assembly. 
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tion of weight and will roll smooth- 
ly down the road. An unbalanced 
wheel has an uneven distribution of 
weight, and will not roll smoothly. 
Every time the heavy spot comes 
around to make contact with the 
road, it literally slams the tire 
tread against the pavement." 

Though the actual imbalance 
may be only an ounce or so with 
the tire at rest, it is greatly magni- 
fied—sometimes to many pounds-- 
when the tire is rotating at high- 
way speeds. The result can be 
shake and shimmy while driving, 
and severe reduction in tire life. 

Contrary to what some believe, 
the extra strain placed on shocks, 
bearings, ball joints, and other 
related items doesn't shorten their 
lives. GM's Fred Uhlig, manager of 
Service Methods and Equipment 
Development, says, “Ап imbalance 
condition would have to be very 
severe before it would contribute to 
excessive wear of these compo- 
nents. And if it got that severe, the 
driver would get it fixed— because 
of the high level of driving discom- 
fort he would experience—long be- 
fore it caused any significant 
wear." Other automotive engineers 
I talked to echoed Uhlig's feelings. 

But there is no doubt that an 
unbalanced  tire-wheel assembly 
can result in the tire itself wearing 
out, "in half or even a third of its 
normal life," says Firestone's Rob- 
ert Martin, division manager of 
Passenger and Race Tire Engineer- 
ing. 


Shimmy and shake 


How do you know if the wheels 
of your car need balancing? A good 
rule of thumb is this, say the pros: 

Continued 


1978 FORD LTD: 
7000 LB. TOWING CAPACITY. 


NO CAR OR WAGON 
IS RATED TOGIVE YOU MORE PULL 
AT ANY PRICE. 


Ford LTD is rated to give you 1000 pounds more towing still offers a 7.5L (460 CID) engine" and 4 - wheel 
capacity compared to our nearest competitor. That's power disc brakes as options. 


HEAVY-DUTY TRAILER TOWING PACKAGE - 
Heavy-duty suspension 


a whopping 7000 pounds! 

Every LTD is a full size car with 
plenty of room and comfort for six. 
LTD offers a heavy duty trailer towing [iae Alerter — 50 АМР тїп. check out our full line of 05. 
package (see inset) built to handle Extra cooling package with externally mounted At Ford, the better ideas 
towing up to 7000 pounds. And LTD transmission oil cooler and power steering oil cooler | keep coming. 


So if you want a lot of tow 
for your dough, haul yourself 


u— P into a Ford showroom and 


Trailer towing axle 


Heavy-duty radiator 


6.5 inch wheels (standard on wagons s 


FORD LTD 


*NA with California emission equipment. FORD DIVISION 


Gumout Degreaser removes grease 

| and dirt from engine surfaces. So the 

| engine runs cooler. 

| It will do the same for other 

| machinery, such as power mowers, 

| outboard motors and farm and 
gardening equipment. It will remove 
grease and oil from concrete 

| floors, too. 

| Clean it & cool it with Gumout 

| Degreaser. 


PENNZOIL COMPANY 
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GUMOUT DIVISION « CLEVELAND, OHIO 44104 | 


Wheel balancing 


[Continued] 


Uncomplicated panel of computer bal- 
ancer gives clue to its ease of operation. 
An FMC model is shown. Others may 
look a little different, but all work essen- 
tially the same. On model here, left dial 
tells how much weight to place on inside 
of rim; dial on right, how much weight 


If you can feel no vibration, shake, 
or shimmy in the car as you drive, 
and note no abnormal tire wear, 
the wheels are probably in balance. 

The wheels of all new GM, Ford, 
Chrysler, and AMC cars leaving 
the assembly line are statically 
balanced, not with the bubble bal- 
ancer found in many garages, ser- 
vice stations, and tire shops, but 
with sophisticated electronic ma- 
chinery. (Exceptions are GM's El- 
dorado and Toronado and Ford's 
Mark V, Lincoln Continental, and 
Versailles, which are dynamically 
balanced.) Unless a wheel weight 
falls off, a properly balanced wheel 
should remain in balance for the 
life of the tire as long as no un- 
usual wear develops. 


Pothole myth 


So if you have a new car and it 
starts doing a shake and shimmy 
number on vou, chances are good 
that you lost a wheel weight. 'This 
is also a good bet on a set of 
replacement tires that have been 
balanced, ride smoothly, and sud- 
denly start to vibrate. Have the 
wheel balance checked. 


goes on outside of rim. Computer also 
indicates exactly where on each side of 
the rim the weights should be placed. 
Because it's quick, accurate, and bal- 
ances both statically and dynamically, 
computer balancer is being used more 
and more. 


How about hitting a pothole or 
curb with your wheels, knocking 
them out of alignment, and causing 
an unbalanced wheel or wheels? 

“Those are a couple of myths,” 
says GM's Uhlig, “that misalign- 
ment causes a wheel imbalance, 
and that misalignment is caused by 
hitting potholes. We've run tests on 
this. Unless you bend a structural 
member--a steering linkage, control 
arm, or the like—you're not going 
to get wheel misalignment. We've 
gone over chuckholes and curbs at 
reasonable speeds, checked align- 
ment, and it hasn’t affected it at 
all. This is a myth that's been 
around awhile, that most front-ends 
are made of rubber.” 

That doesn’t mean you should 
run over potholes and curbs indis- 
criminately. “Personally, if I hit 
something hard, I would inspect 
the wheel to make sure I didn’t 
bend it. And I would have the 
front-end alignment checked, just 
to he sure,” Uhlig says. 

Most pros I spoke to feel that 
off-car two-plane spin balancing Is 
best. This is done by a computer- 

Continued 


Vic Stelly is the four best 
insurance agents the Dennises 


"We were impressed with the way Vic took care of our 
homeowners insurance," says Allen Dennis of Moss Bluff, 
Louisiana. “And we thought it made sense to have someone 
we know and trust handling all our family insurance.” 
sonow Міс isthe Dennis's life, health, and auto agent, too. 
Elaine Dennis says, "It's a real convenience. Just one 
number to remember whenever we need any kind of help. 
And Vic's in the neighborhood, so it's no problem to drop by 
his office when we want to see him." 
If you need help with any kind of family 
insurance, your nearby State Farm agent 
may be the only kind of insurance agent you 
need. Why not check your Yellow Pages today? 


Like a good neighbor, State Farm is there. 


STATE FARM INSURANCE COMPANIES Home Offices: Bloomington. Illinois 


Free Blackhawk] | Wheel balancing 
Films Catalog | [Continued] 

Plus '^ price intro- 

ductory offers on 


WHAT'S HE DOING! 


Making a Concrete 
Flower Pot! ,.. and 
SO CAN YOU! 


Make and sell your own 
Ornamental Concrete items. 


we 0 Laurel & Hardy ized balancer; it balances the tire 
A # W.C. Fields, in vertical and horizontal planes. 

-— and more. How does the computer balancer 
The greatest listing of home entertainment films work? Its sensors measure the un- 


available... Select from thousands of Super 8 A | 
Rush $5.00 for Book 1 and 16mm silent and sound films plus pojacas balanced forces acting upon the 
i | slides, video cassettes and more. Just write -i | i= - 
about Aluminum Molds . Р | or call tar vour free сео СНУ. shaft on which the spinning wheel 
Pat alee wi mina n Т tra a a اس‎ | Call Toll Free: 800-553-1163 is mounted. This input is fed into 
irect trom worla’s largest mold manutacturer. Invalid in lowa. Alaska & Hawaii | "AT cw | 
Over 350 designs to select from. "Please mention order # 3886 a preprogrammed mini-computer, 


‚ ® which indicates how much weight 
Send $5.00 CONCRETE MACHINERY COMPANY Xe 3 should be applied to each side of 
Today To > р, 0). BOX B99- HICKORY, N. C. 28601 7900 ee eee Биота the wheel-tire assembly, and where. 
| Static balancing with а bubble 
balancer, perhaps the most com- 
mon form of balancing done today, 
balances the tire in only the verti- 
The only ———— ав say, cal plane. Although this type of 
balancing, if done properly, will 
adequately balance most tire-wheel 
assemblies, it will not do the job if 
there is a significant imbalance in 
the horizontal plane (dynamic im- 
balance). Another drawback is that 
the bubble balancer requires much 
more skill to use than modern com- 
puterized spin balancers. 

Here are three things to look for 
if you're watching your tires being 
statically balanced: 

€ The balancer should not be 
located in a doorway open to 
outside air; a breeze can cause an 
erroneous reading of the ше 

————— А Ё[ . | € An equal number of wheel 
per Vect dud Winner. Hali M ЖИ и weights should be placed on each 
side of the rim, directly opposite 


SAVE :20* OVER 4695" each other. 


12 pc. % in. dr. Socket Set No. 4512-78. € After the weights are applied, 
Super for autos, "reti many other projects. Reg. value the conscientious balancer should 
of individual tools $44.50 "AB 
323° os e к rotate the tire 180 degrees to dou- 
NE ol ص ن‎ ble-check his reading of the bubble. 
т ES What about on-car balancing, 


where the entire wheel-tire brake- 
drum/rotor assembly is balanced? 
nm J'À “This is recommended only when a 
I TY standard off-car static, or off-car 
9 рс. Combination Wrench Set. No. 1709-78 — ы ~ two-plane spin balance, cannot 
Quality to answer wrench needs for years. =“ "a | solve the vibration problem," says 
Reg. value of individual tools $36.97. чањ с E Firestone's Dan Saurer, manager of 


$19* eO Tire Dynamics. Other pros I talked 
роту —— to agreed. This type of problem is 
» 8 ^ usually found only on older cars. 

One of the drawbacks to on-car 
balancing is that when the tires are 


5 AVE °16°° OVER 45%*` ! 


| * rotated the balance is lost, because 
ас SAVE *15" OVER 92% the tire-wheel assembly has been 

Be nin Ma StS ыл qaa | balanced to only one hub. 
tools $29.59 There are devices on the mar- 
514% ket—fluids that are injected in the 
suggested user price. tire, and devices that bolt on to the 
SAVE UP TO 37% ON OTHER FINE S-K SETS! wheel—that are claimed by their 
trout YOM savings choles! ou fna makers to keep your wheels perma- 
RALOFEHBEWARNANI low prices. Make S-K tools your brand today! _ Honey ın balance. Do they really 
oe ies пон паст р n ا‎ ME Be work? Firestone 5 Saurer Says, 
в place of purchase for a free exchange during the lite of HAND TOOL DIVISION. DRESSER оставе INC "We've tried balance fluids and 
ч кимү ole ea you m ifie пасте юш s amd you may also вн balance vp Men cem they're 
AT AUTO PARTS AND HARDWARE STORES pian es. Lite JURT AES sx 
© 1978 DRESSER INDUSTRIES, INC "Savings based on purchase of tools as a set rather than individually, and at suggested user prices. Continued 
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WHY INSULATE YOUR WALLS? 

House walls are a majors source of heat loss and 
gain in a typical home. Of all the products for in- 
sulating your house walls, there's not one with a 
higher Resistance Value (R-Value) than Insulspray 
foam insulation from Borden. 


INSULSPRAY FOAM IS EASILY INSTALLED 


It lows up and lenit inside the mdi ыб the 
house walls to form a rigid “insulation sandwich.” 
In winter, Insulspray foam holds your expensive 
heat inside. In summer, it keeps heat outside. 
The house is quieter and more comfortable 
year-round. 


HOMEOWNERS EXPERIENCI 
in a1977 survey of 1, 296  — who 
had Insulspray foam installed, 95% reported 
their homes are more comfort- 
able, and 75% said their homes 
are quieter. 74% have recom- 
mended Insulspray foam to 
friends or neighbors. What 
about savings? Read these 
actual comments! 


“Tthinkitis areal fuel saving 
product. Money well 
spent." 

WH., 


“It saves us money. Our 
house is not drafty or 
noisy.” 

Mr. & Mrs. L.L., Ohio 


“My home is warmer 
and quieter since 
insulation — heat 

bill took a definite 
drop.” 

B.K., Washington 


Illinois 


* The R-Value of Insulspray foam is 39 
times greater than that of brick. 
Brickis a good building material but 
a poor insulator. R-Value of brickis — ' 
0.11, while the R-Value o insuispray | 
is 4. 3 perinch. 


| INSULSPRAY FOAM 
PUTS THE INSULATION POWER 
OF II-FOOT-THICK BRICKS 
IN A 3-1/2 INCH SPACE 
BETWEEN YOUR HOUSE WALLS. 


“If you want todo something good for your home 
and your wallet, install Insulspray insulation. 


It is a great value.” | 
и C.C., Connecticut 
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ренти foam provides you the assurance of 
dealing with one of America's oldest and most 
trusted names. Itis Borden's policy to please you 
these important ways: 

BORDEN'S ‘NO SHORTAGE’ 

ASSURANCE. Don't wait to insulate. There'sa 
plentiful supply of Insulspray foam. 

BORDEN’S QUALITY STANDARDS. 

Insulspray foam is produced under exacting 

specifications with numerous quality checks. 

& BORDEN-CERTIFIED CONTRACTORS. 
To qualify for certification, contractors must 

complete a thorough training program. Ask tosee 
your contractor s credential card from Borden. 

"wv ux BORDEN 10-YEAR LIMITED 

55 WARRANTY protects your 

> TE х investment because it covers both 


эъ 


yc product and installation. 


Æ- BORDEN'S PATENTED 
» DIFFERENCE. Not all 
insulation foams are alike. 
Insulspray foam is patented 
and has been used to insulate 
homes throughout the U. S. 
and Canada for years. 
For insulation protection 
equal to a giant brick, and 
the consumer protection 
of the trusted Borden 
name, have your walls 
insulated now with 
Insulspray foam. 


| Borden Chemical/Borden, Inc. 
| 180 East Broad Street, 
Columbus, Ohio 43215 


| | Insulspray foam 
Д BORDEN is produced by 
w Borden Chemical, 


Division of Borden. Inc. Insulspray is a 
registered trademark of Borden, Inc. 
* Copyright 1978-Borden. Inc. 


"The grip is basic 

for proper control" 
Roger Staubach, 
Dallas Cowboys 


T€ teme 


moon 


EU 


1977 Masters and 
British Open Champion 


“The grip is basic 
for proper control" 


Armstrong Tires 


The way a tire is designed and built deter- 
mines how well it grips the road. And that is 
a factor which determines the kind of driving 
control you get behind the wheel. Why do 
Roger Staubach and Tom Watson prefer the 
Armstrong Coronet steel belted radial? They 
like the way Coronet's road-hugging design 
gives them a combination of driving control 
and passenger comfort. Ask your independ- РД 
ent Armstrong dealer to show you the full Zf 
line of Armstrong tires. You'll like the way í | 
they perform. And you'll love the values. ў 565 | 
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Wheel balancing 


[Continued] 


have technical reservations about 
the validity of these devices." 

Goodyear's Klaus Beer, manager 
of Tire Mechanics, is more specific. 
"We've run tests on many devices 
and fluids, and done theoretical 
work. Theoretically it’s rot sound. 
And I think our test results bear 
that out." 


Cost of balancing varies 


Firestone tire centers, for exam- 
ple, charge $3.50 a wheel for static 
balancing, $5 for dynamic off-the- 
car balancing, and $5 for dynamic 
on-the-car balancing. 

Goodyear tire stores do only two- 
plane computer balancing and 
charge $5.50 a wheel. That $5.50 is 
good for the lifetime of that tire- 
wheel. If you lose a weight, or if for 
any reason (other than removing 
the tire) the wheel becomes unbal- 
anced it will be rebalanced for f ee. 

Any time you buy a new tire, it 
should be balanced when it’s 
mounted on the wheel for maxi- 
mum tire life and ride comfort. 
And any time a tire is removed 
from a rim and replaced, it should 
be rebalanced. 

A word of caution: After you’ve 
had a new set of tires mounted and 
balanced, be careful for a couple of 
days about making any panic stops 
or accelerating hard. Until the lub- 
ricant (used to mount the tires) on 
the tire beads dries, the tires may 
rotate under severe braking or 
acceleration, upsetting the balance. 
This can also happen if the tires 
become severely underinflated, so 
check tire pressures twice a month. 

In a fairly low percentage of 
cases, a tire may not roll round 
when it’s on the car—causing vibra- 
tion, and giving the impression of 
being unbalanced. This is what 
engineers call a tire-loaded radial- 
runout problem (see drawings). A 
tire problem detector (TPD) or 
similar device is used to cure this. 

“Basically what a TPD does,” 
says GM’s Uhlig, “is to let the 
weight of the car force the wheel 
against a revolving drum. A dial 
indicator is put on the wheel spin- 
dle, and runout is observed. Any 
runout over 0.035” is a pretty good 
bet to be causing a problem. 

“A special grinder is then used. 
It senses the stiff spots in the tire 
and brings a set of buffing wheels 
onto the outer tread portion. Then 
it selectively buffs minute portions 
of rubber off the wheel. In essence, 

Continued 


"78 FORD PICKUPS. 
TOUGH ALL OVER. 


A new Ford Pickup is built tough from the ground up. Ford's exclusive 
forged steel Twin-l-Beam, extensive corrosion protection, big-cube 
V-8 options, all-welded cab, and double-wall box are just a few 

of the reasons. 


But what makes a new Ford even tougher to beat are this year's 
new options like e Synchromesh 4-speed overdrive transmission 
for highway driving (not available on F-350 models) e Good-looking, 
comfortable new Lariat interior e 40-channel CB with concealed 
transceiver, single AM/FM/CB antenna, and all controls in 
the removable mike e New tilt steering wheel for your most 
comfortable position. 

Take a look at all the new Fords. You'll find them tough all over 
And more than just tough. 


93 out ot 100 o of all Ford Trucks Sosed = Sen 2 ا اا‎ | 

- over the last 12 years are still on the job. ap E 
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Wheel balancing 


[Continued ] 


we're kind of grinding the tire out- 
of-round geometrically so that it 
will roll round. In most cases I’ve D 
seen, selectively removing 0.0.0- سے‎ 
0020" of rubber frem the outer 
edges of the tread cures it. As far as 
we con tell, it’s a permanent fix. 
Tire wear doesn’t cause reversion 
back to the original geometric 
shape, nor is tire life or durability 
affected.” 

This is a better solution to an 
cut-of-round problem tkan the 
more traditional “tire-trueing” 
technique. “Tire trueing, or tire 
shaving,” he says, “is where you 


Runout is important 


Lead weights, visible here on the side 
of a tire, come in varying sizes—from less 


take a tire off the car, shave it till 
it looks round, then put it back on. 
Our data says you have a 50/50 
chance of improving the problem, 


Radial tire runout (D), lateral tire run- 


than 1% ounce to more than six ounces— 
so that the exact weight needed to cor- 
rect a wheel's imbalance can be added 
on. 


out (C), radial rim runout (А), and lat- 
eral rim runout (B) must be within specs 
for a smooth ride. Excessive radial run- 
out is a much more likely cause of shake 
than excessive lateral runout. 


and a 50/50 chance of making it | 
worse—because you are completely | | | 
ignoring force variation." [15] Dynamically unbalanced 


DIRECTION OF FORCE 
CENTERLINE 


| OF WHEEL- =- CENTERLINE OF 
| y WEIGHT MASS „= 


A tire-wheel assembly in static balance 
has its weight mass distributed evenly 
around its rotational axis. If the wheel 
is allowed to spin freely several times, 
it will stop in a different place each time, 
as illustrated below. A tire wheel not in 
static balance would stop at the same 
spot each time because of its heavy spot. 
Heavy spot of statically unbalanced tire- 
wheel causes wheel tramp or hop when 
driving, as illustrated in drawing at left. 


Statically unbalanced 


FM ? ROTATION 
E HEAVY SPOT 


\ 


STEERING 
KNUCKLE 
X j" PIVOT 
Statically balanced DIRECTION 
| | | OF FORCE 


Dynamic balance is achieved when 
centerline of weight mass is in the 
same plane as wheel centerline. With 
dynamically unbalanced wheel, 
centrifugal force causes  weight- 
mass centerline to try to line up with 
the wheel centerline. The result will 
be shimmy and vibration. Dynamic 
balance (below) is achieved by add- 
ing lead weights to each side of the 
rim, so that the weight mass of areas 
1 and 4 equal the weight mass of 
areas 2 and 3. This shifts the weight- 
mass centerline to the same plane as 
the wheel centerline, and the wheel is 
now in dynamic balance. Two-plane 
computer balancers balance the whe:l 


AXIS OF ROTATION 


Wheel imbalance 
causes most vibra- 
tion problems at 
highway speeds. 
If a vibration prob- 
lem still exists af- 


Causes of vibration in a balanced wheel 


SUSPENSION MOVEMENT 
(LOADED RUNOUT) 


-——-— 


Ur c ter wheels have both dynamically and statically. 
been dynamically 
SMOOTH ROAD balanced, causes 


Dynamically bal 
may be: an out-of- ynamica y ba anced 


round tire, a tire 
that's not equally 
stiff all the way 
around, or a bent 
or out-of-round 
rim. The tire-wheel 
assembly when 
rolling will behave 


CAUSED BY 


CENTERLINE 
OF WHEEL 


STEERING 
KNUCKLE 


TIRE OUT TIRE RIM BENT 
OF 


as shown, diving PIVOT 
STIFFNESS OR T 
ROUND VARIATION OUT OF ROUND the impression that WHEEL SPINNING 


wheel balance is 
faulty. TPD will 
identify problem. 


NO WOBBLE ——* 
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Radial-Matics will make what- 
ever you put them on ride so 
smooth, you'll hardly know she's 
moving. In fact, it's the best- 
riding shock Monroe's ever built. 
Y'see, Radial-Matics combine— 
for the first time—five proven 
ride improvement features all in 
one shock. 


Speaking of the law, here's 
our unbroken pledge. 

Buy aset of four Radial-Matics. 
If in sixty days you don't agree 
Radial-Matics give you the best 
ride ever, Monroe will replace 


AU 


them at no charge with any 

comparably priced shock. 
So when it's time for new 

shocks, pull 'er over at your 

Monroe dealer. Get 

a set of Radial- a 

Matics. And аб a 


= ESI " ` к; b - 
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Monroe Auto Equipment 


A Tenneco Company 


Quality Construction 
Makes Living a Breeze. 


The 1978 Southwind is better than 
ever. You're surrounded by steel 

cage, five-layer Vacubond™ construc- 
tion. There's a new central electrical 
panel. Inside, cabinets and counters 
have safer rounded corners. And 


there's a new larger windshield to 
see the wonderful world you're trav- 
eling in your Southwind. Nearly fifty 
design improvements in all. See 
them all at your Southwind Dealer. 
Soon. 


For more information, write Dept. PS, Fleetwood Enterprises, Inc., Box 7638, Riverside, CA 92523 


Vacubond™ 1. Prefinished aluminum 2. Wood backing panel 
3. Block foam insulation 4. Steel frame work 5. Interior panel 


THE 1978 


Ownercare Warranty. 


PRESCRIPTION EYEGLASSES ) 
BY MAIL 


| i [ | BY FLEETWOOD 
| | Protected by a 
| a Full One Year B 


Case х Complete 


Your own doctor's prescription will be 
filled, or your present lenses duplicated. 
Large selection of the latest fashion frames. All 
types of lenses available. Quality, accuracy, fit 
guaranteed, 


SEND FOR FREE FAMILY CATALOG TODA Y! 


PRISM OPTICAL INC, Est. 1959 
_ Dept. рез. 10392 NW 7th Ave, No. Miami, Fla. 33168 , 


[FREE BLUEPRINTS and TRIAL LESSON 
—for your greater success in Building 


Beginners, craftsmen, even foremen and 
superintendents, have sent for these free 
blueprints and trial lesson in Plan Reading 
as a means of trying out Chicago Tech's 
home-study Builders training. Learn how 
you can master Plan Reading—Estimat- 
ing—and the practical details of all types 
of construction in your spare time at 
home. Mail coupon below or phone 
TOLL FREE —ѕее how you, too can pre- 
pare for a better job—higher income, or 
start your own contracting business. 
e PHONE TOLL FREE (24 HRS.) 
1-800-528-6050 Ext. 810 


CHICAGO TECH/School for Builders 
2000 S. Michigan Avenue, Chicago, 111. 60616 


Flush Off 
Grease & Oil 
irom Your 
Concrete 
Driveway. 


i а 
! CHICAGO TECH/School for Builders Veterans - Just squirt on, brush in 
( pep Бат 6с2000 S. Michigan Ave., T eck i and flush with water. For- 
E CANNES мы : mulated for use on con- 
i Please mail me a Free Trial Lesson, Blueprints Û crete driveways, patios 

1 Builders Catalog. | understand there is no Anaran гр . 
obligation —no salesman will call. 1 and garage floors 

І aT 

i | 
E ММЮЕ_____ _ hik - 
| ADDRESS | лод 
| CITY . STATE ZIP 1 Div W M Barr 
bras i eel DEALS р * | РО. Box 1879 


Memphis, TIN | 


3H101 
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Towable dock 
lets you launch 
where you please 


Boating in Colorado can be unset- 
tling. ‘The lakes are used for irriga- 
tion, and water levels can sink аз 
much as eight inches in 24 hours. 
So Rick Berg built this two-piece 
dock. With it, he can moor his boat 
anywhere he wants. 

When one section rests atop the 
other for towing (top photo) the 
dock is 22 feet long—the right 
length to double as a small-boat 
trailer. When unloaded and linked 
together by locking pins (lower 
photo), the dock extends 40 feet. 

Dock sections are made of ma- 
rine-grade exterior plywood, bolted 
to a frame of extruded aluminum 
tubing. Each section has a 55-gal- 
lon industrial drum mounted at its 
front end so Berg can roll the dock 
over sandy beaches that wheels 
can't handle. Once in the water, 
the drums act as flotation barrels. 

For stability, the front section 
has a set of disked anchor poles 
with six-foot auger rods inserted 
through them. Screwing the augers 
into the lake bottom makes the 
deck extremely solid, Berg says. 

For towing, the ramp section has 
a set of trailer wheels jack-mounted 
next to the barrel. When these 
wheels are raised, at the launch 
site, the dock section can be rolled 
off the ramp section. Later, when 
the sections are telescoped again, 
lowering the wheels raises both the 
barrels and anchor poles. 

We asked Rick to prepare plans 
so PS readers could duplicate his 
dock. Send $3 to Rick Berg, 4105 
N. Garfield Ave., Sp. 17, Loveland, 
Colo. 80537.—Susan Renner-Smith 


You get the biggest do-it-yourself book bargains of all 
as a member of Popular Science Book Club— 


Join PSBC right now 


and take this giant °24.95 _ 


treasury of creative 
woodworking for, 
just $19? | 


If you're like most do-it-yourselfers, you 
probably do most of the routine woodworking 

jobs around the house yourself and pay to get 
the fancier work done. Yet the real satisfaction of 
woodworking comes from doing those fancy jobs yourself: making a 
wall of handsomely grained built-ins ... wood-panelling an entire room 
...COnstructing a table with a perfectly matched veneer top. Yes, you 
can do all of these fancy jobs yourself even without experience when 
ym re got a copy of CABINETMAKING AND MILLWORK as your 
guide. 


This excellent, 928-page volume is a complete education in fine wood- 
working. It teaches you exactly how to do every step of every wood- 
working job you'll ever want to do. Thousands of explanatory pictures 
(including many full color photographs), charts, assembly drawings, 
finishing illustrations, construction details and more make this book yery 
easy to use... even for a novice! (Think of the money you can save by 
building, repairing, finishing and refinishing all kinds of home wood- 
working projects yourself!) 


CABINETMAKING AND MILLWORK is such a giant how-to book 
that it takes more than 1700 separate index listings just to tell you where 
to look for each step-by-step answer. You get more than 200 pages on 
how to use hand tools, power saws, shapers, routers, drills, boring ma- 
chines, lathes and more, including how to sharpen and care for tools 
and make a variety of jigs for power tools, More than 300 pages of 
specific construction plans for built-ins, kitchen cabinets, room dividers, 
tables, bookcases, furniture of every description. You even get a big 
wood finishing section with more than 100 pages of step-by-step how-to 
for all kinds of fine hardwoods and practical softwoods, plywood, com- 
position, hardware, plastic laminates, etc, There's much, much more on 
how to read blueprints, how to make construction drawings, estimate 
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This extraordinary book tells and shows you 
everything about CABINETMAKING & MILLWORK 


—Learn the latest furniture-building shortcuts 

— Master every cabinetmaking trick and technique 
—Get all the up-to-date news and breakthroughs on 
materials, tools, finishing how-to and much more... 


PRICE 


REGULAR $ 2 495 


TN ^ 


d p" 5.2 Mu 
й Ё E 2 , А ^ = 
QUE [ а Е 


ral н 1 
MEE END nan 


M. 


costs, purchase materials at big 
bargains. Every detail you need 
to know is given the complete, î ы 
clear-cut treatment in this excel- di 

lent do-it-yourself book, You'll 
use it for years as one of your 
favorite "handyman's tools". 


J Fi 
SIDE STRETCHER 


Right now, you can own your own copy of this $24.95 treasury of fine 
woodworking for just $1.00 when you join Popular Science Book Club, 
Don't miss this chance to get one of the biggest book bargains of all time 
plus an opportunity to get more books on your favorite subjects at dis- 
counts up to 50% and more. Yes, PSBC members get first choice of 
brand new books on home improvement and repair, cars and car repair, 
workshops, tools, electronics, appliance repair, how things work, mason- 
ry, carpentry, modern technology, home protection and many more 
fascinating Popular Science subjects, Many Club selections are custom- 
written specially for members and are available nowhere else at discount! 
Best of all, you "shop" for these bargains right at home, 


Here's how your Club works: To start membership, just fill-out and 
mail the attached card. Right away, we'll rush your $24.95 copy of CAB- 
INETMAKING AND MILLWORK, Send no money now. We'll bill 
you later for just $1.00 plus postage and handling. 

Then, about every four weeks (15 times a year), you'll receive a Club 
bulletin describing the current selection and alternate books available. If 
you want the selection only, do nothing. It will be sent to you automa- 
tically. If you do not want the book, or want alternate books, or no 
books, just indicate your wishes on the form that comes with the bulletin 
and return it by the date shown. Your only obligation is to take two 
more books in the coming year, You may cancel any time after that, To 
retain all membership benefits, you need take only a book a year there- 
after. You may return any book within 10 days after examining it, if 
you're dissatisfied with it for any reason. In every case, you choose the 
books you want to see—all offered at discounts up to 50%! To get your 
share of these great handyman's bargains, send the card today! 


A SIMPLE SYSTEM 
FOR SUCCESS 
IN WOODWORKING 


al 


The Shopsmith Woodworking System. 
A proven multi-purpose woodworking machine ca- 
pable of performing as a table saw, disc sander, 
boring machine, drill press, and lathe. 


It's a simple yet systematic approach to woodwork- 
ing that helps you achieve professional results. 


Changetoolsinlessthan BN. ` ы 
-a minute! | | 


1. as a 10" table saw for 1 IN 
ripping, crosscutting, | Ш КА 
mitering, beveling, mold- — 


ing, tenoning, rabbeting 
and dadoing. 


Build your own furniture. 

Do home repairs and remodeling 

So simple that within a short time you'll be turn- 
ing out professional results, even if you're a 
beginner. 


2.a big 1612" swing capac- 
ity for spindle and taper 
turning. Will handle 
` workpiece up to 34” long. a 


Shopsmith fits your budget, your needs, 
your space, and your skill level. 

e economical—costs less than a good table saw 
and drill press. 

* versatile—exclusive features enable unique 
setups for faster and more accurate woodworking. 


* compact—requires less space than it takes to 
store a bicycle (12 sq. ft.) 

* easy to use— beginner or woodworking pro, the 
Mark V makes you look good...the skill and accu- 
racy are built in the machine. 


- 3. for sanding operations 
like finishing edges, sand- 

ing duplicate pieces to %- 

` exact lengths, bevel and =.= 
angle sanding, jointing, i, d 
dowel pointing. 


Why pay for 5 tools, 5 motors, 5 spindles, 5 tables, 
and 5 benches? 
The Mark V offers a 13.5 amp motor that develops 2 
h.p.—enough power for the toughest job. 
4. save time with depth - -—— d 
control dial, ready made 
jigs, and the right speed 
for every operation with- 
out belt changes. 


5. perfect doweling in 
horizontal boring opera- 
. tions. Exclusive feed stop 
assures all holes will be 
exactly the same depth. 
Dept. 1703 
750 Center Dr. * Vandalia, Ohio 45377 
p = = — = TELL ME MORE = == == == 


Send more information on Shopsmith's Simple System for Success i 
| in Woodworking. No obligation, no salesman will call. 

Shopsmith, Inc., Dept 1703 
| 750 Center Drive, Vandalia, Ohio 45377 
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TAKING CARE CF YOUR CAR 


By RAY HILL 


Got a useful car tip? Send it (with Social Security No.) to Car Care, Popular 
Science, 380 Madison Ave. New York, N.Y. 100 
if we use it. If two or more readers send in the same usable tip, the one 


17. We'll pay you $25 


with the earliest postmark will be chosen. Sorry, but tips can't be returned. 
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Splitting a nut 


When using a cold chisel to split a 
frozen nut in two, the easiest and 
quickest way—if space and the sit- 
uation permit—is to position the chisel 
on top of the nut as shown. Split in 
the narrowest part of the nut's flat 
(that way you have less metal to go 


Substitute retaining washer 


On Vega station wagons, the spare-tire 
cover is held down by a screw with a 
ring on top. Twisting the screw and 
pulling up on the ring lifts the cover 
—except when the retaining washer pops 
off, as it is prone to do. А sure cure 
for this problem is to take an ordinary 
flat washer, drill a hole in the screw 
as shown, slip the washer on, then 
stick a cotter pin through the hole. 
Now the washer can't come off. 
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through). Then split in the middle of 
the flat 180 degrees across from the 
first split, and the nut will fall apart. 
When splitting automotive bolts, use 
only an alloy cold chisel. Wear safety 
glasses. And use only a hand drilling 
hammer or ball-peen hammer. 
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Removing a stubborn nut | 


Don't force a nut if it binds. You'll 
probably just twist the bolt or stud in 
half. Instead, turn the nut back down, 
apply a liberal amount of penetrating 
oil, and let it soak. Then unscrew 
the nut until it binds again. Back off 
a turn or so, apply more oil, and un- 
screw again. Each time you unscrew 
the nut it should go out a little 
farther. Repeat this procedure until the 
nut turns all the way off. 


Making a long extension 


Extra-long ratchet-to-socket extensions 
are available. But because they're not 
needed often, you probably don't have 
one. If you need one, and you have a 
few shorter extensions of varying sizes 
in your tool box, simply stick them to- 
gether to form one extra-long extension. 


Tightening shock stems 


When installing stem-type shocks, 
tighten the nut only enough to expand 
the rubber bushings to the diameter of 
the outer retaining washer. Further 
tightening not only decreases the bush- 
ings' ability to do their job, it can also 
cause them to crack and deteriorate 
prematurely. To make life easier the 
next time you remove the shocks, after 
tightening them, coat each shaft with 
silicone sealer to prevent rust. 


Olympic Overcoat. 
A URSI paint for repainting 


special homes. 
- TN 
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You can't buy a better house paint than Olympic Overcoat for repainting 
your special home. That's because Overcoat was developed specifically for 
already-painted surfaces. 

It covers and hides old paint with amazing ease— Overcoat seems to flow 
like cream. Yet it wears like iron — that beautiful 100% acrylic анине. аан: 
finish lasts for years. With Overcoat, you also get easy soap 
and water clean-up and a money-back quarantee. 

Available in 25 colors. Please follow easy label direc- 
tions. For more information, consult the Yellow Pages for 
your Olympic dealer or write: Olympic, Box 1497, Bellevue, 
WA 98009. 
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IN PLYWOOD FLOOR 


SHOP TALK 


By RICHARD STEPLER 


ONE IN 
EACH PANEL 


(Er OVERLAP 
oF 


KALWALL 
SUNLITE GLAZING 
0.040" THICK 
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Low-cost solar collector 


A slab of V-grooved rigid foam and a 
sheet of plastic glazing are the only 
components in Professor John Loth's 
solar collector. The sheer simplicity 
and low cost of the device generated a 
lot of reader interest when we reported 
on it in the September 1977 issue 
("Solar Collector for 85€ a Sq. Ft."'). 

In the meantime, Professor Loth has 
been awarded a $106,000 grant by the 
Department of Energy to develop a 
system that will provide supplemental 
space heating in the winter and 
domestic hot water in the summer. In 
addition, he now offers both do-it-your- 
self plans and factory-assembled col- 
lectors. The latter, which are manufac- 
tured in pairs totaling 62 square feet 
(see drawing), cost $279 single-glazed 
or $350 double-glazed. Airflow is hori- 
zontal, with the V grooves running 
east-west. This prevents the grooves 
from casting shadows on one another 
at low sun angles. For more information 
write Flow Products, Inc., Box 4094, 
Morgantown, W. Va. 26505. 

A construction guide to build the col- 
lector is $10 from Dynamic Flow, Inc. 
(same address as above). 


Vieux ami 


What's been around since 1886 with a 
just-hatched chick as its trademark and 
"it hasn't scratched yet” as its slo- 


gan? 
Bon Ami, the cleanser with the 
familiar red and yellow packaging, 


was a household word for many years. 
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1640" WHEN 
ASSEMBLED 


GROOVES 


LEFT SIDE 
PANEL 31SQ. FT. 


RIGHT SIDE 
PANEL 31 SG FT 


PATENT 
PENDING 


Recently, however, the product has 
largely disappeared from distribution. 

Now, a new owner is bringing the 
feldspar-based cleanser back. Unlike 
other popular M household cleansers, 
which contain silica abrasive, Bon Ami's 
finer feldspar particles are claimed to be 
more effective at removing dirt while 
polishing a wide variety of materials 
such as glass, chrome, porcelain, and 
stainless steel. In the workshop it's 
useful for preparing wood for painting, 
removing paint spatters from glass, and 
cleaning hands. 

Bon Ami is sold three ways: eight- 
oz. cake ($1); 12-oz. powder (796€); 
and 14-oz. cleanser (49€). If you can't 
find it at your local hardware store or 
supermarket, write the Bon Ami Co., 
1025 W. Eighth St., Kansas City, Mo. 


Miniatures 


A $4.95 Hepplewhite serpentine table 
that measures 214” high by 214" wide 
by 134" deep? A $9.95 Chippendale 
corner chair that's 254” by 2" by 2"? 
These are among a half-dozen items just 
added to X-Acto's House of Miniatures 
series. The collection of room furnish- 
ings from colonial times now consists 
of more than 75 kits, including mirrors, 
wallpaper, and oriental rugs. All are 
scaled one inch to one foot. 

Each kit includes instructions plus an 
historical background of the piece. 
Wood parts are machined for precise 
assembly, and wood is bleached to 
accept any stain. Drawer pulls, pendu- 
lum weights, and other fittings are 
solid brass. For additional information 
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write X-Acto, 45-35 Van Dam St., Long 
Island City, N.Y. 11101. 


Noteworthy books 


e The Art of Japanese Joinery, by 
Kiyosi Seike (New York: John Weath- 
erhill. $8.95), The finest photographs 
| have ever seen in a how-to book illus- 
trate 48 classic Japanese carpenter's 
joints in this 126-page paperback. 
Isometric drawings help you duplicate 
them for your own projects. 


e The Solar Greenhouse Book, 
edited by James C. McCullagh (Em- 
maus, Pa.: Rodale Press. $10.95). 


While the title seems redundant, it 
really isn't. True, all greenhouses are 
solar to the extent that they provide a 
sun-filled environment for plants to 
thrive in year-round. But conventional 
greenhouses require enormous inputs 
of fossil-fuel-supplied thermal energy 
to maintain the growing environment in 
the coldest months. "Solar" green- 
houses, on the other hand, use the sun 
to supply most of their heating needs. 
In addition, they can provide auxiliary 
heat to an adjoining building such as a 
house. Want to know more? This 328- 
page book tells you what you need to 
know, from siting and choosing build- 
ing materials to providing adequate 
heat storage and even, lest we forget, 
what to plant. For a solar greenhouse 
is not only a source of heat; it's also a 
source of fresh food. 

@ How to Buy Solar Heating With- 
out Getting Burnt! by Malcolm Wells 
and Irwin Spetgang (Emmaus, Pa.: 
Rodale Press. $6.95). Malcolm Wells, 
the well-known architect-advocate of 
underground living, and solar engineer 
irwin Spetgang have produced a de- 
lightful book that, while it sticks to the 
facts, keeps you chuckling (and read- 
ing). In "Welcome to the Exasperating 
and Exciting World of Solar Heating" 
we learn that solar homeowners seem 
"to fascinate everyone, so be prepared 
to be the object of newspaper articles, 


visits from strangers, and curious 
stares. It will bring a whole new 
dimension into your life." Undaunted 


pioneers can read further to find wheth- 
er their hauses are sited for sunshine 
and learn about insulation, contractors 
(and architects), the law and the sun, 
and the results of a poll the authors 
conducted among solar homeowners. 


Solar catalogs 


e Solar Age Catalog: 232 pages of 
sources and components, $8.50 from 
Solar Age, Box 305, Dover, NJ. 

e The 1978 SUN Catalog: The fat- 
test mail-order solar catalog in exis- 
tence offers | assembled collectors, 
parts to build your own, and ail the 
components you'll need to put together 
a solar heating system. $2 from Solar 
Usage Now, Box 306, Bascom, Ohio. 

e 1978 Solar Components: A 32- 
page catalog that’s free from Kalwall 
Corp. (Box 237, Manchester, N.H. 
03105) includes Kalwal! glazing and 
passive storage containers plus solar 
hardware from other manufacturers. 


5 | Olympus introduced the OM- 1 and 
-startled the world of photography with the 


‚ — creation of the compact SLR. Today, the OM 


— Systemis still the cream of the crop. 
D Because while others have emulated 
our compact design, OM cameras continue to 
offer features others can't. . 
| The OM-1 Becomes #1. 

Enter the OM-1. Suddenly, the SLR 
camera Is 33% smaller and lighter, yet incredibly 
rugged to meet the demands of professional 
wear and tear. Miraculously, the viewfinder is 70% 
brighter and 30% larger for faster, easier compos- 
ing and focusing. 

And suddenly, the OM-1 became the #1 
selling compact SLR. Its metering system is de- 
signed to give complete control to professionals 


Es -and photojournalists. No distractions, blinking 
ES lights, or obscured images in the viewfinder. 


` A Quiet Revolution. 
Olympus created a unique shock 


г -absorber and air damper system to eliminate 
— noise and vibration, for sharper, unobtrusive 
- photography. Especially vital for long tele shots 


— and macro/micro photos. 
oh The Biggest Smallest System. 
M More than 280 components, all com- 
(| pact design, include 13 interchangeable screens 
· ѕоуоиц can meet any photographic challenge. 
— Ingeniously designed to change in seconds 

. through the lens mount. And more compact 


OLYMPUS 


e Crop. 


| lenses than any other system, each a marvel of 
optical design and performance. | 


Olympus Unlocks” Motor Drive. 

OM-1is still unsurpassed in its con- 
tinuous-view motor drive capability: 5 frames per 
second. And a Rapid Winder that fires as fast 


_as 3 shots a second! With no mirror "lock-up." 


regardless of lens used. 
Enter The OM-2. Automatically. 

. Itsthe fully automatic OM, with major | 
differences from all other automatics! The only 
SLR with "off-the-film" light measurement for 
those photographers demanding the ultimate 
innovation in automatic exposure control. Which 
means each frame in motor drive or rapid winder 
sequences is individually exposure-controlled. 
And it makes possible the unique Olympus 310 
Flash whose exposure duration is controlled by 
the cameras metering system. 

And of course, the OM-2 shares every 
other innovation and system component with 
the OM-1. 

We Wrote The Book On Compact SLR's. 

Write for our full color brochure: 
OLYMPUS, Woodbury, New York 11797. Read it all. 
Discuss the advantages of an Olympus with your 
photographer friends. 

Visit your camera store. Compare. You'll 
discover that Olympus is not only the cream of the 
crop. It's the créme de la créme! 


PEAK PERFORMANCE. 


Honda portable 
generator 


scales Mt. Everest 


LIP e e 
without skipping 
a beat. 

When you set out to climb a 
30,000-foot mountain, you can't take 
a lot of stuff with you. Food, clothing 
— and a few necessary tools to get 
the job done. 

One thing the American Bicen- 
tennial Everest Expedition had 
along was a Honda EM-400 portable 
generator. At the 18,000-foot base 
camp, the little Honda put out 
dependable power for charging 
batteries, running a soldering iron— 
even powering the radio to keep up 
vital communications. 

The EM-400 puts out 400 watts 
(max. rating) of AC power; it'll power 


small tools and accessories around 
the home or campsite. It also puts 
out 12 volts of DC power, so it will 
charge your car battery as well. 

It's simple to use; the quiet Honda 
engine is a four-stroke design so 
you never have to pre-mix fuel. And 
at a mere 39 pounds, it's easy to 
store and move. 

Check out the Honda EM-400 ot 
your Honda generator dealer today. 
It's a nice companion to have, 
whether you're climbing a mountain 
or just getting the odd jobs done 
at home. 


HONDA 
GENERATORS 


For optimum performance ond sofety we recommend thal you 


reod the owner's manual before operating the unit. For the Honda 


dealer nearest you, call collect (213) 381-2201. Honda also makes 


a line of tillers, outboord engines, general purpose engines and 
water pumps. © 1978 American Hondo Motor Co., Inc. 


Water recycler 
purifies entire 
household supply 


It's billed as an appliance, but the 
PureCycle water recycler is more 
complex—and expensive—than most 
gadgets you might consider buying. 
An efficient system that coordinates 
computers with the latest in water- 
purification technology, PureCycle 
provides homeowners with an inde- 
pendent source of 100-percent re- 
cycled water. 

For $5000 (and a $25 monthly 
service fee) you get two outdoor 
tanks stored in a module the size of 
a small car. You fill one tank with 
500 gallons of water, and the elec- 
trically powered system begins the 
five-step process of waste recycling 
in the other tank. Once in motion, 
the system is designed to provide a 
family of four with all the clean wa- 
ter they'll need. 

"Everything that goes down the 
drain gets recycled," says Connie 
C. Rex, PureCycle’s marketing 
manager. But what goes down the 
drain will have to endure a lot be- 
fore it sees a coffee cup or bathtub. 

First, organic impurities are re- 
duced by oxidation in a biological 
reactor. While the bacteria literally 
digest themselves, solid inorganics 
like sand and bobby pins are settled 
out. The digested sewage passes 
through a series of filters that sepa- 
rate out most viruses, bacteria, and 
other suspended particles. Other or- 
ganic contaminants are absorbed in 
a process that works like a charcoal 
filler: The water passes through 
a particle-bed filter. 

Next the water flows through 
resins that remove heavy metals 
and inorganic salts. Finally, before 
the water is sterilized by a radia- 
tion bulb, a nephelometer measures 
the amount of sediment remaining. 
If it isn't clean enough for steriliza- 
tion to be effective, it's re-recycled. 

А microprocessor constantly 
monitors water quality and system 
maintenance. PureCycle's “‘mini- 
computer" will automatically report 
any problems directly to the ser- 
vice center via the household tele- 
phone. And if there's a malfunction 
the system will shut itself down. 

Low-level production of Pure- 
Cycle units is slated to begin mid- 
year. If the system works as 
claimed, it will be good news for 
communities plagued by inadequate 
water supplies and homeowners 
troubled by news of chemically 
treated drinking water. PureCycle, 
2855 Walnut Street, Boulder, Colo. 
80301.—Jane Kleintob 
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INCREDIBLE PRICE 300,000 SOLD AT $12.95 TO $14.95 


NEW 
LOW PRICE 


SUPER _ 
STRIPPER 


Powers Paint Off 
| FAST! CLEAN! EASY! 


Amazing price break lets you buy Super Stripper for 
far less than ever betore! 

Works on a new principle (30 flexible carbon alloy steel 
fingers produce up to 75,000 stripping strokes a minute) 
to do the job cheaper, safer and last a lifetime. Made of 
solid steel. High-speed "whipping action" makes paint, 
rust, scale vanish as if by magic! 

SAFE TO FINE FURNITURE when used as directed, Leaves 
a satin smooth finish, ready for paint or stain. No sanding 
needed (won't raise wood grain as liquids do). 


The Professional Partner for your Super Stripper! 
NEW! SOFT GOGGLES | 


Invaluable when using any power tool. Full-visi- 
bility lenses of high-impact plastic placed in a soft 
face-fitting frame of ventilated flexible plastic—with 
extra wrap-around protection at sides and р. Ad- 
justable elastic headband fits all. Featherweight, for 
extra comfort. $2.45 ppd. (A $5.00 value.) 


SAVE $2 MORE! | FULL INSTRUCTIONS 


CASE-HARDENED | T! | | AND WARRANTY 
a | TWO FOR S4 E54 | AN танна 
| SATISFACTION 


CHEAP PLASTIC.) 


( A david рур | (WE PAY POSTAGE) | GUARANTEED! 
Unique “Whipping Action” [- — — — — RUSH ORDER COUPON — — — — — 


| | lam m SE A ^b JOHN STURGES Dept. SSJ-2 
sora cm - big and little jobs | 49 Riverside Ave., Westport, CT 06880 | 
on ап surraces | urniture, metals, | Please rush........ SUPER STRIPPER(S) @ $7.77 ea., plus | 
masonry, autos, boats—without | $1.12 handling. Sorry, no CODs | 
TT H — | T Order: O COARSE for big jobs ÛJ FINE for furniture 
sanding, burning, SCraping or | O Save $2 more! Order both O for $15.54 and we'll pay postage. | 
harmful chemicals! | Alsorush___ SOFT GOGGLES @ $2.45 ea. ppd. | 
NEUSS UR La pe к : 7 Special: O 2 Strippers (coarse & fine) plus goggles only $20 postpaid. | 
| | Enclosed is$............. (Please add applicable sales tax.) 
= ep Ms | | CHARGE: O BankAmericard/Visa J Master Charge | 
Киш. MY i Interbank #................. 

СУ | Acct. # Exp. Date | 
| PRINT NAME d ص‎ S | 
| VOD i аары с ——— eu | 

FURNITURE AUTOS | city STATE ZIP i 
L © The John Sturges House, Inc., 1978 _| 


— = =  Dealers' Inquiries Invited, "e 


HOUSEPOWEP CLUNC 


By EVAN POWELL 


CAC for A/C efficiency 


Want to reduce your air-conditioning 
costs this summer? There's one method, 
applicable in all houses with central A/C, 
but it's overlooked in about 80 percent 
of them. Best of all, it won't cost you 
much—if anything. It's called САС, con- 
tinuous air circulation. [We recommend- 
ed it for heating systems in PS, Oct. '73, 
p. 128.] All you do is turn on the blower 
in your furnace compartment or air hand- 
ler, so that air circulates continuously 
through the ductwork. The blower motor 
consumes only a fraction of the electrici- 
ty that your air conditioner's compressor 
does. 

CAC increases the cooling effect upon 
your body in two ways. First, it keeps air 
from stratifying in layers when the blow- 
er shuts down. (1 have actually measured 
as much as a 15-degree temperature dif- 
ference between the floor and thermostat 
level in some homes. And of course the 


thermostat responds to the warmer, up- 
per air.) 

A second way in which CAC can help 
is by creating a draft. Moving air evapo- 
rates skin moisture and makes you feel 
cooler. Some homeowners report that 
they can actually raise the thermostat 
setting because of this effect. 

If your air conditioner is connected to 
the same duct system as your furnace 
and it's equipped with a manual fan 
switch, you simply flip this switch to 
“manual” to make the blower run con- 
stantly. Many air handlers also have such 
a feature. If yours doesn't, just connect 
a single-pole toggle switch in parallel 
with the fan switch. You probably can 
turn off the power and do this yourself. 
But, if you can't (or local codes don't al- 
low it), any electrician can do it for you. 
The job will probably pay for itself the 
first year. 

Other tips: Be sure your air condition- 
er is using the highest possible blower 


speed; change the motor-speed tap or 
adjust the motor pulley to accomplish 
this. Clean filters every ЗО days. Check 
supply outlets to be sure they are not 
blocked. Plastic air deflectors placed 
over the outlets can direct the air up- 
ward. Since cold air falls, this creates a 
turbulence which also tends to reduce 
stratification. 

Examine the return-air system. lf it's 
designed for a furnace, chances are the 
return grilles are close to the floor, as 
they should be for heating. A good sheet- 
metal shop can often fabricate a high- 
level duct with baffle to be used when the 
air conditioning is on, so that return air 
can be pulled from the warmer layer near 
the ceiling. 


Tempwood update 


A number of PS readers have inquired 
about the Tempwood wood heater (by 
Mohawk Industries, Inc., 173 Howland 
Ave., Adams, Mass. 01220) used in my 
Warm Room project [PS, Nov. '77]. 

| selected the Tempwood because of 
its clean appearance and unusual down- 
draft method of introducing air into the 
firebox [PS, Oct. '76]. The sides of the 
unit are made of heavy-gauge “‘boiler- 
plate" steel, completely welded and 
sealed, with a ceramic-brick liner in the 
firebox. The top opening for introducing 
the wood is of cast iron. The two other 
openings in the top are for the downdraft 
tubes. They're covered by air shutters 
that control combustion. 


LEARN 


MEAT CUTTING 


Train quickly in B short weeks at Toledo 
for a bright future with security in the vital 
meat business. Big pay, full-time jobs — 
HAVE A PROFITABLE MARKET OF YOUR 
OWN! Time payment plan mvailable, Di- 
i | ploma given, Job help. Thousands of suc- 
cessful graduates. OUR 55th YEAR! Send 
NOW for а big new illustrated FREE catalog. Mo obligation. СТ. 
approved. TIONAL SCHOOL OF MEAT CUTTING. No T1-0z2- 
0197T, Dept. 51-F, 33 X. Superlor, Toledo, Ohio 42604. 


New interior Beauty! 
And Convenience. 


Every Wilderness—including the 
spectacular 5th Wheels—has new 
improvements. Like fully lined 
wardrobes. Fully finished overhead 
cabinets with positive catch latches. 


New privacy ‘curtitions: And so 
much more. See all the reasons to 
take to a Wilderness soon! See your 
Wilderness Dealer. Soon. 


MAN-SIZE TRACTOR 


does tough jobs faster 


^^ More pull-power, more tool-power with 
‚ 12, 14 or 18 hp. and all-gear drive (no 
| belts, no fluid power loss). Bigger 
PaL frame, bigger wheels, more weight and 
BN traction. 20 big attachments — 32" 
| tiller, 48" snow blow, 48" and 60" 
à mowers, loader, dozer, plow, har- 
row, seeder, etc. More for your 
money. Write for free catalog. 
OMY C20-R3 


POWERKING 
005 А-В Anoka Ave., 
kt Wi 53186 


BE A 


LOGKSMITH 


You'll enjoy your work as a Locksmith 
because it is more fascinating than a 

hobby—and highly paid besides!! You" T 
go on enjoying the fascinating work, 
year after year, in good times ог bad 
because you'll be the man in demand 
in an evergrowing field offering big 
pay jobs, big profits as your own boss. 
Train at Home—Earn Extra $$$$ Right 
Away! Send for FREE booklet today! 


LOCKSMITHING INSTITUTE 
Div. Technical Home Study Schools 
| Dept. 1111-068Little Falls, N.J. 07424 


For more information, write Dept PS, Fleetwood pulpa. ans: Inc., Box 7638, Riverside, CA 92523 


"Was never so ап. 
thused and da. 
lighted with lessons 
in my entire life, | 
grossed over $3,000 
in one year just 
working weekends.'* 
Rocky Orsi 

Arusa, California 


ОИЕ ыс. | 


m 
E Name. — 
Protected by a Full One Year Ownercare Warranty. BY FLEETWOOD FF - (Please Print) 
N Addrass 
2. —— 
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The Tempwood is a radiant-type heat- 
er: It relies on convection to circulate the 
air. It has no blower and consequently re- 
quires no electrical power, 

| have been surprised at the little 
stove's effectiveness. It easily heated the 
area used daily as part of my office. In 
fact, | usually burned it at its lowest po- 
sition. While wood consumption varied, 
depending upon the weather and type of 
wood, our stove used about as much in 
a day as our fireplace uses in two hours. 

| had no problem banking the fire at 
night; adding a few chunks of wood and 
almost completely closing the dampers 
would see it through easily. The next 
morning, opening the dampers and stir- 
ring the coals before adding new wood 


invariably brought the fire back to life. 
Tempwood claims you should have to 
empty ashes only about once a month. 
Actually, we got a little better mileage 
than that. But emptying them was some- 
thing more of a chore than it is with 
front- or side-loading heaters. Temp- 
wood offers a special ash-shovel-and- 
poker set that solves the problem nicely. 
l'd recommend it for any top loader. 
Creosote buildup seemed to be some- 
what less than with most air-starvation- 
type heaters, probably because the down- 
draft principle introduces some oxygen 
into the flue gases above the fire. But 
the problem was still present. We have 
“experimented” with the Tempwood and 
plan an article on creosote in the fall. 


Q 


| decided to get my air conditioner ready 
before summer this year. The fan 
worked okay, but the fuse would blow 
when | turned the thermostat down. 
Where should | look for the trouble? 

R. Jameson, Kansas City, Mo. 


Starting up 
an air conditioner 


You didn't give the type or model 
number so I can't be specific. You may 
have discovered by the time you read 
this that the air conditioner does indeed 
start and run after all. Most A/C 
compressors use a  permanent-split- 
capacitor (PSC) motor. This arrange- 
ment has high efficiency but relatively 
low starting torque. If you attempted to 


start it on a cool day or after a long cool 
period, the oil in the compressor may 
have been thick enough to prevent start- 
ing. It's best never to start an A/C 
compressor below 60" F. 

If this is a central air conditioner, the 
compressor probably has a sump heat- 
er. Turn on the power to the condensing 
unit 24 hours before you start the 
compressor each season. The sump 
heater will warm the compressor oil 
and also evaporate any refrigerant that 
may have collected in the sump. 

Another possibility is that a voltage 
surge from lightning may have damaged 
the running capacitor. The  shorted 
capacitor may allow the compressor to 
start, but the overload protector will 
immediately kick out or blow the circuit 
fuse. Visual inspection may tell if this 
is the problem; the capacitor case will 
usually be swollen or the top may 
bulge. Use care when handling these 
large capacitors—they can store 
enough electrical energy to give you 
quite a jolt. Don't touch the terminals! 

Finally, be sure you are using the 
proper fuses. Any circuit with a motor 
should be equipped with a time-delay 
fuse to allow for momentary starting 
overload. 


Got a home-equipment problem? 
Write to Evan Powell, Housepower, 
108 Morningdale Dr., Greenville, 
S.C. 29609, giving appliance make 
and model number. Sorry, but ques- 
tions can't be answered by mail. 


EDI S 


 Asbestos-free Redi-Spack™ acrylic | 


latex spackling compound comes 
ready to use with no mixing or 


mess. No problems going on, either, 


because it's got just the right 
consistency. 


2 Spack vs. 
 aleading competitor 


In a first- time application test, the 
competitor shrinks and cracks when 
dry. Redi-Spack's acrylic latex formula 
resists shrinking, cracking and 
sagging. 


- — With Elmer's Redi-Spack 
у A you don't Deed a pros hands 
о give it the pros touch. 


After as little as fifteen minutes 
Redi-Spack is dry and ready to paint, 
with little or no sanding. No priming 
needed, because it won't wash out 
under paint or show through. 


In-dash hi-fi 
[ Continued from page 138] 


in a car alone with one speaker in 
the door beside you and the other 
in the opposite door and you'll 
understand the importance of inde- 
pendent volume control for each 
one. 

è Fader. This usually refers to a 
balance control for rear and front 
speakers. With it, you don't have to 
scramble the brains of people in 
the rear seat so that people up front 
can hear the music too. 

€ Mono/stereo switch. In some 
sets this is done automatically, but 
we found that a manual switch may 
be more desirable. Stereo detectors 
need a signal of a certain strength 
before they turn on. If the station 
you're listening to is near this turn- 
on threshold, it may switch back 
and forth from mono to stereo as 
you drive among hills and build- 
ings. This can become irritating. 


Speakers 


Once you've chosen the elec- 
tronic end of your rig, you're ready 
for the next big questions: which 
speakers to get and where to place 
them? The most popular mounting 
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position is the rear deck. Most cars 
have standard six-by-nine-inch oval 
cutouts there, and most speakers 
are built to fit that space. These 
range from simple oval woofers to 
complex systems in which two to 
five speakers are arranged either 
beside one another or coaxially. 
There are also several small speak- 
ers in their own enclosures that are 
designed to sit on the rear deck. 
Debate over the enclosures' acous- 
tical merits aside, such speakers 
may prove an advertisement to 
thieves and may interfere with rear 
visibility. 

Other placement alternatives: 
on, in, or under the dash, in the 
kick panels under the dash at 
either side, or in the front doors. 
The various under-dash locations 
are fine if speakers can be angled 
up. If not, they may just be 
sending their high-frequency waves 
into the sound-deadening carpet 
and upholstery. (Front and rear 
windows are usually angled in such 
a way as to reflect sound, so 
speakers firing up at them work 
fine.) 

In front doors, speakers take sec- 
ond place to the mechanics of 
window movement, and in some 
cars this forces them down low 


where their sound (especially the 
high end) is beamed directly to the 
side of the seat, the carpeting, and 
your legs. However, if you can 
mount the speakers higher, near 
the window, this location can be 
effective. 

I wish there were some simple 
solutions to choosing the best 
speaker. There isn't much agree- 
ment on what specifications are 
most meaningful. Manufacturers 
make a lot of noise about magnet 
weight, but heavy magnets affect 
only efficiency and don't assure 
high quality. You can't even trust 
your ears. What sounds good in a 
salesroom is likely to sound differ- 
ent in a car. 

Of course there are a few things 
to watch for. Make sure the speak- 
ers you're considering can handle 
the power you're going to feed 
them. Impedance is important, too. 
Most sets will work into an im- 
pedance of four or eight ohms. 

Beyond these considerations the 
field is wide open, and manufac- 
turers make a lot of claims. But all 
speakers must operate within the 
same physical laws, and all speaker 
engineers know what designs are 
compatible with those laws. As- 
suming that a speaker is not a 
budget cheapie, the design refine- 
ments are mostly matters of cosme- 
tics rather than fundamental differ- 
ences. 

In our opinion, all of the high- 
quality units made by reputable 
manufacturers are honest products 
that will get about as much out of 
the car's environment as the phy- 
sics of the situation will allow. 


Hints on installing speakers 


You'll do best to buy speakers 
that fit the holes on your car's rear 
deck—usually  six-by-nine ovals. 
Trying to cut a hole where none ex- 
ists or enlarging an undersized one 
is an all-day job. 

To get the wiring in, you'll prob- 
ably have to remove the back seat. 
Then simply follow the taillight wir- 
ing to the dash. Check under the left 
or right doorsill kick plates for a 
wiring trough. If it's not there, run 
the wire alongside the transmission 
bump so it won't have to take any 
abuse. 

In-the-door speaker installation 
can be tough. Most of the door 
frame is solid steel, with just one 
or two small cutouts for getting at 
the window mechanics. Drop the 
door panel to see what space you 
have. Shallow speakers are available 
for this purpose, but be sure to mea- 
sure with the window down. Other 
possibilities: under the dash or in 
the kick panels. 


Oil filters 
[Continued from page 106] 


we'll tear them down and measure 
the wear." 

Why the different results from 
Fram and Ford? I asked K. E. 
Humbert, Jr., head of engineering 
for Wix, one of the country's larg- 
est filter makers, and one of the 
few that still makes both surface 
and depth types. *If you run one 
series of tests with police cars and 
another on the dynamometer under 
the Sequence V procedure [used in 
the Ford tests] you're going to get 
different results. But the important 
thing is this: We run both types of 
fillers in our police car fleets and 
either can go 100,000 to 150,000 
miles without an overhaul under 
the right conditions." 


How long should a filter last? 


A lot of companies have been 
advertising long-life filters recent- 
ly, some with claims that they'll 
last up to 15,000 miles. That's 
probably safe; in fact most new-car 
instruction manuals now call for a 
7500-mile drain interval with a 
filter change every other time (af- 
ter the first drain) under normal 
service conditions. 

Some of the long-life claims are 
made on the basis of a stronger 
construction. At a recent SAE ses- 
sion in Tulsa, I heard V. B. Cooke 
and W. B. Chamberlin of Lubrizol 
Corp. report that they had exam- 
ined hundreds of filters used in 
taxicabs for various intervals up to 
15,000 miles or more. In general, 
they found that practically all 
filters changed by 5000 miles were 
in excellent shape, while those that 
went 15,000 miles or more were 
often plugged or cracked, with the 
paper torn at the pleats and unfil- 
tered oil pouring through. (Taxi- 
cabs, because of high idle time, fall 
into a very severe operating cate- 
gory. Ав a rule of thumb, a car op- 
erated under normal conditions 
could get twice as many miles of 
service—or more—from both oil and 
filter.) 

To combat this tendency, some 
manufacturers are now reinforcing 
fillers with about 15 percent Da- 
cron or other synthetic fibers. Puro- 
lator, for example, bonds a layer of 
synthetic fibers to the inside of the 
regular paper element. The compa- 
ny says this layer gives both added 
strength and improved filtering 
performance to its 15,000-mile 
Dual Media filter. (Synthetic oils 
introduced a whole new set of prob- 
lems. Some of them dissolved adhe- 
sives and resins used in filter man- 


ufacturing, causing the units to 
fail. Improved resins and adhesives 
seem to have solved that.) 

However, most of the makers 
that claim greater life or greater 
filtering ability for new filters base 
their claims on more than just 
resistance to rupturing. Filters 
such as the Lee Maxi II and 
Penske Dual Media аге both 
claimed to be able to filter more 
contaminant out of the oil. Their 
test results back up these claims. 
Yet that might not have the effect 
on engine operation you might 
think. In each case, the filter is 
designed so that if the primary 
element plugs up, a valve opens 
that shunts the oil through a 
second, depth-type element. This 
element will certainly filter out a 
great deal more contaminant before 
it plugs. But filter engineers all 
agree that plugging is not a filter 
problem, but an engine problem. 
And if the problem is in the engine, 
the filter can’t solve it. 

‘Take, for example, the operating 
condition Detroit engineers call 
“Aunt Minnie” service: a mile or 


put 
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two a day, with rarely a long- 
enough trip to heat up the oil and 
drive out the water that condenses 
to form sludge and bearing-eating 
acids. If the oil isn't changed every 
few thousand miles, especially in the 
winter, sludge will form and the fil- 
ter will plug. 

Maintenance is critical, too. А 
car with excessive blow-by gases or 
a coolant leak will make lots of 
sludge. Àn even more common 
problem: ““ТҺе PCV system clogs, 
you lose crankcase ventilation, 
build sludge rapidly, and plug your 
filter,” says Fulford. “The relief 
valve opens and now you pump dirt 
directly to the bearings.” 

If you've read your owner's 
manual carefully, you've noticed 
that it recommends long oil and 
filler change intervals only for 
*normal" service. The trouble with 
that: *I think that very few motor- 
ists today give their cars ‘normal’ 
service," says Fulford. 

If those descriptions fit you, 
your engine will begin to make 
sludge at three, four, perhaps 5000 

Continued 
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The next best thing 
to electric starter! 


" Ё Р 
Just wind it up, push 


the release lever and 
motor quickly starts! 


Powerful 3 hp. 
Tecumseh engine. 


Primer pump and 


impulse starter — " 
3 سے‎ - 


for quick, easy 
starting. 


Thumb operated 
lever for engine 
speed control. 


"Steering 
wheel” handle 
for easy operation. 


3-point suspension 
for better balance. 


UTILITY, CONSTRUCTION 
FIRMS! Excellent for dig- 
ging holes ... fast... іп апу 


type of ground. 


FARMERS, NURSERIES! 
Just switch auger heads for 
the right size hole you need 
| to install poles, posts,shrub- 
bery, trees, etc. 


ICE FISHING! with ice cut- 


ting blade, it drills through | 


solid ice, easily and quickly. 


EXTRA INCOME 
OPPORTUNIT Y! 


Put yourself into a profit- 


able part-time business with / 


this low cost Post Hole Dig- 


ger. Run classified ad in the 


newspaper, offering Post 
Hole Digging service. 


a) | 
^ g 
| dm 


Alloy 
helical 
gears 

run in 
oil. 


gear case. 


torsion 
spring. 


Clutch 
auto- 
matically 
disengages 
when 
auger 
strikes 

a rock, 


ri | Hemovab! 
i cutting 
blade can 
be sharp- 
ened or 
replaced. 


C.O.M.B. Co. 


AUTHORIZED LIQUIDATORS of Bankruptcy 


Merchandise and Manufacturers' Overproduction 


3258 MINNEHAHA AVE. / MINNEAPOLIS, MN 55406 
PHONE: (612) 721- 1714 or (612) 721-4210 


Heavy duty 


mir 
AT BELOW DEALER COST! 


В. POST HOLE 


“Village Blacksmith" brand 
made by famous McGraw-Edison Company! 


` Powertul 3 h.p. Tecumseh Engine 


Plus: hardened vanadium tool steel auger 
of your choice. Only 758 left! Order today! 


Here's a sensational, money-saving bargain on an excellent quality Post Hole 
Digger. It's the Village Blacksmith brand, made by famous McGraw-Edison Com- 
pany. Lightweight, only 35 pounds, so it's easy to handle, But it's loaded with 
plenty of power to drill through 3 feet of earth or ice in seconds! For safety, 
the clutch automatically disengages if the auger hits a rock. Another special fea- 
ture you'll enjoy is the “wind-up” starter handle on top. It's the next best thing 
to an electric starter! Simply wind it up, push release lever, and the engine quick- 
ly starts. Saber tooth, vanadium tool steel blades are hardened to last longer and 
stay sharper. Easy to operate with 3-point suspension "steering wheel" handle. 


® Primer 
® Removable cutting blade for sharp- 
è Convenient thumb control for en- | 
* Augers driven by torsion spring. 


® Centrifugal clutch engages at 2200 


® Heavy duty gear case with alloy he- 


CHOICE OF INTERCHANGEABLE 
AUGER HEADS: 4%, 6 or 9 INCH! 


pump and impulse starter 
for quick, easy starts. 


Reg. Retail: 
$229.00 


ening or replacement. 


gine speed. 


es „while they last: 


rpm; disengages automatically at id- NOW 
ling speeds. 


lical gears run in oil. 


Complete price. No tax. No shipping 
charge. No hidden charges. Quantity 
discount to contractors, utility and 
construction firms, municipalities. 


If you have any questions at all, phone us 
Toll-Free: 1-800-328-5082. Mastercharge 
or BankAmericard/VISM& members can 
use the above Toll-Free number to phone 
in order. Same day shipping on all orders 
with Mastercharge, BankAmericard/VISA 
or cashier's check. 


| C. O.M.B. Co. / Authorized Liquidators 
3258 Minnehaha Ave. S., Minneapolis, Minn. 55406 
Enclosed is my check or money order. Please send a Post Hole Digger for only 


$138.00. There is no tax, no shipping charge, no hidden charge. Include ONE 
of the following augers: 


1st Choice 2nd Choice (in case 1st choice is sold out) 
NOTE: Extra augers available at $18.50 each. No tax. No shipping charge. 


Please send: 14%" 06° L]9" (Money refunded if sold out of your choice) 
PLEASE PRINT CLEARLY: 


Name 
Address 
City 


State _ ZIP 


a — 


From ESKA . . . the company that 
makes these motors for a huge U.S. 
chain of department Stores. 


Here's a tremendous, money-saving bargain on excellent 
quality motors! They're made here in the U.S. by the 
same company that makes them under private brand 
names for one of the world's largest retail/mail order 
chain stores. So you KNOW the quality has to he great! 
And now you can get one at below dealer's cost... 
just because these are last year's models. All are per- 
fect! Still in original factory cartons. But our supply is 
very limited, so better hurry before we sell out. If y ou 
have any questions, call Toll-Free: 1-800-328-5082. 


One year manufacturer's warranty! 
Over 5000 U.S. outlets for parts and service! 


Jil 
AT BELOW DEALER COST! 
LAST YEAR'S MODELS OF 


One Cylinder 
Air Cooled 
im Solid-State 


Twin Cylinder 
| Water Cooled 
Hs Solid-State 


Regularly 


^na Cylinder 
Water Cooled 
Solid-State 


Regularly 


МУ s7190 


NOW... while they last: 


Regularly 538900 


NOW... while they last: 


| 


Automatic load 
sensitive spark ad- 
vance so motor ad- 
justs automatically 
to load in the boat. 
Y ou get peak pow- 
er without wasting 
fuel. Forward, neu- 
tral, reverse drive 
and 5-position mo- 
toradjustment. Tilt 
lock. Shallow water drive. Slow troll to 25 mph. 
Solid-state ignition, capacitor discharge. Thermo- 
stat for a smoother, all temperature perform- 
ance. Drainless crankcase prevents raw fuel spil- 
lage, Three-blade, semi-weedless prop with shock 
resistant, cushioned hub. Resistor spark plugs to 
avoid static interference. Only 66 pounds, Fits 


780 


Price includes 3V4 gal. 
remote gas tank. 


250cc twin cylin- 
der motor with ro- 
tary intake valves. 
Weighs only 65 Ibs. 
Throttles down to 
slow troll, or opens 
up! Maximum fuel 
efficiency at low 
noise level. Imme- 
diate starting with 
solid-state ignition. 
Forward, neutral, reverse gearshift, Thermostat 
fora smoother, all temperature performance. Tilt 
lock. Shallow water drive. Three-blade, semi- 
weedless prop with shock resistant, cushioned 
hub. Automatic load sensitive spark advance so 
motor adjusts automatically to load in the boat. 
Drainless crankcase prevents raw fuel spillage in 


3429 


Price includes 3V4 gal. 
remote gas tank. 


Solid-state igni- 
tion provides fast 
starts, improves 
idling, Thetiming 
stays perfectly 
in tune, Trolling 
speeds are con- 


NOW... while they last: 
stant because the 


Variable high ten- 


sion ignition automatically adjusts when 


| you idle the engine. Tilt lock. Shallow 


water drive. Forward, neutral, full pivot 


| reverse drives. Three-blade, semi-weed- 


less prop. Precision hi-alloy hardened 
gears. Air-cooled engine, water-cooled 
leg and exhaust. Underwater exhaust 
for quiet operation. Lightweight, only 


into car trunk. Includes 3'4 gal. remote fuel tank. water, Includes 314 gal. remote fuel tank. 44 165. Fits into trunk of car. 


C.O.M.B. Co. Authorized Liquidators 
3258 Minnehaha Ave. S., Minneapolis, Minn. 55406 


(Note: Mastercharge or BankAmericard/Visa members can phone in order toll 
free by dialing 1-800-328-5082.) 


Enclosed is my check or money order. Please send the following boat motor: 
[]15 hp. @ $460.00 (19.9 hp. @ $425.00 [17.5 hp. @ $199.00 

| understand that | must pay the shipping charge to the driver when delivered. 
PLEASE PRINT CLEARLY 


IMPORTANT! We have a very limited quantity of these 
motors to liquidate. From previous experience,weknow 
they will sell fast. So, BEFORE you send your order, 
please call Toll-Free: 1-800-328-5082 to be sure we 
still have one available for you. (Same day shipping on 
all orders with Mastercharge, BankAmericard/VISA or 
cashier's checks.) 


C.O.M.B. Co. 


AUTHORIZED LIQUIDATORS of Bankruptcy Kime 
Merchandise and Manufacturers” Overproduction wu 
ress 
3258 MINNEHAHA AVE. / MINNEAPOLIS, MN 55406 | 
PHONE: (612) 721-1714 or (612) 721-4210 City State — — — — —ZIP 


CUTIES T 


SAVES GAS! | 


— pg جج‎ re چ‎ 


| Write: SCAMP. 
| PS-6 


| Rush 12 page full 
calor catalog. 
| $ $2.00 enclosed. 


| Backus. Mn. 56435 


RAVEL TRAILERS 


Factory Built Or In Kits! 


Now, a light weight com- 
pact trailer thats easily 
pulled by large or small 
cars. Sleeps 4, only 13 ft. 
long. 950 Ibs. B5 Ib. ton- 
| gue weight, fully equip- 

Ex. ped. Fiberglass construc- 
a2 tion, 


DIRECT FACTORY PRICES 
For fishing. hunting. camping. business. Kit form — assemble in абоші 
60 hours, no special tools, with illustrated manual Note — be sure its 
а genuine Scamp! 


ee 
Address 

City Stale 
Phone Bus .. 1. 1. пеј —— وو‎ 


ZH snc 


Here's how 


S&W 
That's right the S&W Model built a 
^ family 


BB 
gun. 


80 is a "family" BB gun. Built 
to be enjoyed by adults and 
teen-agers alike. Because 
of its outstanding accuracy 
and many innovative 
safety features. 

The Model 80 has 
built-in protection 
against a number of 
problems traditionally 
associated with BB 
guns. Like the 
patented cam ac- ж 
tion loading -a 


lever that 
helps prevent 
the accidental re- 
lease of a live CO2 
cartridge. You can even check 
the chamber for a charged cartridge 
without releasing gas or unseating 
the cartridge. 

The Model 80 has an automatic 
safety. Each time the gun is fired the 
safety lever returns to the "safe" 
position and must be released by the 
shooter before he can fire the next 
shot. 

The safety-regulated trigger, 
requiring a pull of 6 to 7 pounds, re- 
duces the danger of premature firing 
or accidental discharge by snagging 
on twigs or clothing. . |. | | |... 
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Even when there's 
only one BB left in the 
magazine, the 
bright "hunter's 
orange" magazine 
rod tells you if the 
gun is loaded. And 
the Model80 can be 
fired at any angle. 
BB's won't dribble | 
out ofthe barrel when ME 
properly loaded through the # 
magazine. EMEN 
With the Model 80, Smith & | 
Wesson has achieved unpre- 
cedented, consistent accuracy 
in a smoothbore BB gun. The 
direct result of exacting tolerances in 
barrel manufacturing and a unique 
internal barrel support design. Every 
gun is test fired to meet a minimum 
accuracy standard before it can leave 
m M — mdi the factory. 
| E u | It's not a toy. Not 
В | just another BB gun. 
LX Ө . ı Тһе Model 80 СОг 
; . ;| BB Gun is a signifi- 
‘cant advancement in 
pa : BB gun design. Itsa 
Smith & Wesson. Smith & Wesson, 
Springfield Massachusetts 01101. 


Oil filters 
[ Continued ] | 


miles, and the filter will plug up. If 
you use a depth or dual-media 
filter, it will take somewhat longer 
to plug, but it will plug. "We put 
all of these filters in test cars," 
says Don Dunn, Fram's manager of 
test and evaluation, “and if you put 
them in a sludging fleet, they come 
back sludged up in a few thousand 
miles—and so will ours." 

If you'd like to know whether 
you're sludging, cut your filter 
open next time you change it. At 
Fram I saw the two filters shown in 
a picture with this article. If yours 
is like the one on the left, you're 
doing something wrong. “But if 
you keep sludge from forming," 
says Fram's Martin Mahdesyan, 
"any filter will give you the life it's 
designed for." And if you've got a 
sludging engine, there is no evi-- 
dence that any filter gives much 
more protection than any other. 


A different principle 


Only one filter on the market— 
the Monroe Filter Plus—is truly 
different in principle from all the 
rest. It contains a 58-gram disc of 
solid oil additive, composed of 50 
percent viscosity index improver, 
20 percent antioxidant, and 25 per- 
cent antiwear agent. The disc grad- 
ually dissolves to replace part of 
the additive depleted in normal 
engine service. In March, Monroe 
chief engineer R. W. Hegel pub- 
lished an SAE paper. With Monroe 
Filter Plus filters on engines, he 
said, there were various measured 
improvements in the oil. Average 
viscosities stayed higher, while oil 
oxidation and copper-lead bearing 
corrosion were lower. 

The question, of course, is what 
effect this has on engine life. All of 
these changes are in the right 
direction, but they don't tell if the 
engine's life and performance will 
be materially affected. 

The conclusion: Any well-built 
filter on the market today, made by 
a reputable company, will do a 
good job in your car. Those with 
extra features may offer some bene- 
fits, but no tests that conclusively 
demonstrate such benefits in terms 
of extended engine life have been 
done, so you'll have to decide if 
they're worth the extra price to 
you. Most important, make sure 
you're using your oil within its 
limits and. keeping your engine in 
good condition, and your filter 
will take out the abrasives and let 
you run 100,000 or more miles with 
minimum wear. Gs) 
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SUN SHINE 


A bia face makes this Dwell Tach easier to read. 


Ever try reading high or low rpm 
on a meter about the size of a 
credit card from six or eiaht feet? 

That's why Sun designed a 
dwell/tach with the biagest meter 
on the market. So you can read it 
easier. And so the readinas are 
more accurate. Oh, this Туре of 
desian costs a little more, but we 
at Sun think you know the larger 
meter is worth a lot more. 


But there's still more to the Sun 
Dwell/Tach than the 6%" scale. 
You can use it with all 
conventional and factory electronic 
ianition systems. It features a 
4-, 6-, 8-cylinder switch. Sun-made 
jeweled 120° D'Arsonval 
movement. It’s powered by the 
circuit being tested — that means 
there are no batteries to replace, 
no battery hook up. 


Compare Sun against what else 
you can find on the market. We'll 
bet you won't settle for less than 
Sun. Even if it costs a little more. 

Sun. We give you more than 
your money's worth. 


CONSUMER 
PRODUCTS 


SL ( (/ / ELECTRIC CORPORATION 
Sun Electric Corporation 

6323 North Avondale Avenue 
Chicago, П. 60631 * (815) 459-7700 


WORDLESS WORKSHOP 


(with Social Security No.) to Wordless, Popular Science, 380 Madison 
By ROY DOTY Ave., N.Y., N.Y. 10017. Only purchased ideas can be acknowledged. 
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2,905 nuts, bolts, screws, and other fasteners * Heavy-duty, polystyrene 
cabinet, 12" W. x 512" D. x9" H. ж 25 preprinted I.D. labels ж 75 individual 
compartments ж 25 high-impact plastic bins, 2" W. x 512” D. 


LOOK AT ALL YOU 


CEP ҮҮ ae FP 


Рап Flathead Fipurwiheaad Наа Hemi 


X 115" H 


LENGTHS INCLUDED 


ui: O 
From 2/8" tà 1-1/3" 
DIAMETERS IMCLUDED 


From Wo. & te 5/10" 


DRIVES INCLUDED 


OE 


PLATING 


( инс | | 2 ЛЗ 77 
' STE EL | } NI 4 Нак 
Bo 


Machine Nuts 
Screw 


TYPES INCLUDED 


THREADS INCLUDED 


юше LUE шы 


A2/in. 20A. ТЕЛА. 


Selitisck Tooth Flat Cotter Pina 
" Washer Washers азага 

iJ Salt-tapping 
Wood menu 


Screen 


High-quality. zinc-plated 
EJ grade steal 
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105 COTTER PINS: 


` 396 MACHINE SCREWS: 
4 Sizes 


3 Diameters, 4 Lengths of 
жк Each Diameter 
`. yep. (Roundhead) - 
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Just about every nut, bolt, screw, washer, and 
cotter pin you’ll ever need — over 2,500 pieces — 
all organized & labeled in a multi-bin cabinet. 


Ж Now... your own hardware store for home, shop, or Now you can have just the right nut, bolt, screw, washer, or Order today! Send check, money order, or company 


officel cotter pin at your fingertips . . . whatever the job! And for an purchase order for just $19.95 (plus $3.90 shipping and 
* зан ain total — ali high-quality, zinc-plated(rust- almost unbelievable low price!! handling) to D.R.I. Industries, Inc., 6864 Washington Ave. So., 


Eden Prairie, MN 55344. If you're not completely satisfied — if 
you're not truly amazed at all you get — return it within 30 days 
for a full refund. No questions asked! And keep the FREE 
$2.50-value wall chart for your trouble! 


- 24-HOUR SERVICE 
CREDIT CARD BUYERS 


Call our 24-hour toll-free number for 
immediate service BOO-331-1000 -F 
(In Oklahoma, call 918-664-8300 collect). % 


Ж No more plece-at-a-time trips to the hardware store. 

Ж Heavy-duty, polystyrene cabinat, high-impact plastic bins 
and bin dividers, printed 1.0. labels. 

X Truly a $50-plus value. 

Ж Unconditional 30-day, money-back guarantee. 

The most important “tool in your workshop. 


Ж As featured by the editors of: MECHANIX ILLUSTRATED, 
POPULAR SCIENCE, WORKBENCH, FAMILY HANDYMAN, 
HOT ROD, AND OTHERS. 


With the NUT & BOLT SHOP — a complete size range of 
just about every kind of hardware you'll ever need. All 
organized in one 25-tray, 75-bin cabinet. Perfect for auto 
repair. Home projects and hobbies. Office maintenance. And 
industrial shop use. Great as a gift, too! 


No more time-consuming trips to the hardware store. No 
more less-than-professional looking repair jobs. No more 
searching through old coffee cans of odds and ends. 


OUR CUSTOMERS ARE AMAZED 


x 24" wall-size 


17%" 


TM "The Workshops" and "The Nut & Bolt Shop" are trademarks of D.R I. Industries, Inc., Eden Prairie, MN. 


Specifications Chart — а AT THE VALUE! т""" -1 
$2.50 value. Tells you : Г 1, Industries, Inc. Dept. PS-68 in B 
ИИИ "i don't see how you make a profit at 1 6884 Washington Ave. So., Eden Prairie, MN 55344 S 
5 юпа! job every time. чш! intei Rockville, Marvland - Г]! have enclosed my check, money order, or company purchase order - 
What thread types and UAE EMT RH tS. B for$19.95 plus $3.90 ea. (MN residents add 4% sales tax). i 
head styles аге avan п ехсепеп: DUY: Аг TON prices, g Mish io charge it to (check one]: (О American Express (О VISAI 
able. What size nut and would have cost far more . . „usually E O Diners Club (О Master Charge (О Carte Blanche i 
wrench to use, What size minimum of Зс to 5c apiece!” _ П CARD NO. EXP. DATE i 
starting" and "tapping "и G. L. Steiger, Enfield, Connecticut р * i 
holes to drill. When to Quality is excellent. Great for do-it-  g SIGNATURE = - 1 
use what kind df wastier yourselfers . . . and convenient! | | i 
Instantly measures sizes ‚б. R. Dalmadge, Sunnyvale, California - МАМЕ i 
And much, much more | ve priced these items seperate me I ADDRESS А 
Yours FREE just for trying каша have ken M more for them (at 5 i 
the Nut & Bolt Shop! „илин. anon P CITY STATE ZIP à 
J. D. Russell, Cicero, Illinois Eoo —À9 
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©1978 DA. Industries, Inc., Eden Prairie, MN. 


FIBERFAB SPORTS CAR KITS 


FIBERFAB 
MIBI II 


TILER IEEE == T 


Economy and elegance are yours in an 
exciting Fiberfab Sports Car Kit. The same 
economy and dependability that made 
VW famous! And, the elegant styling of the 
world's most sought-after automobiles. 

Proud owners attest to the ease of 
assembly and unparalleled driving 
experience. 

Find out how easy it is. Call or write 
TODAY for complete details. 


SALES REPRESENTATIVES WANTED 


занен em 


MIGI Ц 


EE ELE IMS gie Waste 


— JAMAICAN 


[Гг FIBERFAB, INC. PS6 
| PO. Box 13339 | 
548 Baldwin Street 


Pittsburgh, Pennsylvania 15243 

| (412) 221-6200/In Calif. Call (408) 263-4050 | 
Send $1 (each) for exciting color brochure or $5 (each) for 

| brochure and Assembly Manual. Check literature desired: | 


| O MIGI II O Aztec 7 О Jamaican О Avenger (not shown) | 
пагпе | 
| street | 
cit state "UNE E | 
үз (home) phone ii x 


Finish off probiem rust in one coat. 


Derusto Minute Finish Spray stops 


and prevents rust with one quick- 
drying, high gloss coat. A special 
rust-inhibitive primer is built into 
every color. Makes rusted lawn 
furniture, bikes, wrought iron look 
like new. 

Derusto is a registered 
trademark of DAP Inc. 


DAP Inc., General Offices: 
Dayton, Ohio 45401 
subsidiary of Plough, Inc. 
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Derusto Protective Coating is 

a heavy duty, semi-gloss rust 
preventive finish. A built-in primer 
assures rust prevention with one 
coat. Ideal for mowers, metal 
garden sheds and other metal, 
wood and masonry surfaces. 


pri on paint-up products 


ücreates 


Window insulators 
[Continued from page 95] 


solar heat gain is to block the sun's 
rays before they hit the window. 
To do this, there are two types of 
solar screens that mount on the 
outside of the window. The first, 
vinyl-coated fiberglass screening, 
has been available from custom 
screen makers for a few years but 
it's just now being promoted (by the 
American Screen Manufacturers 
Assn.) as a do-it-yourself project. 
You can buy the screening off the 
roll for $2.50 a sq. ft. to replace the 
mesh in your own insect screens. 
Or, you can get a solar-screen kit 
(see photos). 

According to industry tests, the 
screening’s specially ribbed weave 
absorbs 75 percent of the sun’s 
heat-causing rays. The heat is then 
reradiated to the surrounding air. 
One problem: On extremely hot, 
still days, the heat could flow 
inwards to the cooler house. 

But the screens do have some 
advantages over window film: 
They’re not reflective, and so may 
be more appealing aesthetically. 
And you can remove them for 
winter like regular screens. 

Another type of solar screen is 
cleverly constructed of hundreds of 
tiny, slanted metal louvers (see 

hotos, p. 94). It has the advantages 
of the screens cited above, without 
the possibility of heat buildup on 
windless days. But you need cus- 
tom installation, and the screen can 
be slightly more expensive than 
other window insulators. The Kais- 
er Aluminum ShadeScreen is $1.50 
to $3 per sq. ft. KoolShade’s copper 
version is from $5.50 to $6.50 per 
sq. ft. 

Since most window insulators 
work equally well against summer 
sun, the choice of window treat- 
ment depends on other factors: 
personal taste, convenience, and 
budget. Whichever one you choose, 
it should save you money (ask for 
a payback estimate) and make your 
home more comfortable. L^ ET 


For more information 


Ark-tic-seal Systems (Insealshaid), Box 428, 
Butler WI 53007; Dunmore Corp. (Dun-Ray), 
Newtown Industrial Commons, Penns Trail, 
Newtown PA 18940; Kaiser Aluminum, 300 
Lakeside Dr., Oakland CA 94643; Koolshade 
Corp., 722 Genevieve St., Solana Beach CA 
92075; Madico (Reflecto- Shield), 64 New In- 
dustrial Pkway, Woburn MA 01801: Martin 
Processing (LLumar), Box 5068, Martinsville 
VA 24112; Metallized Prod. (Sun-Gard), 2544 
Terminal Dr. S. St. Petersburg FL 33712; 
National Metallizing (Nunsun), Cranbury NJ 
08512; Plastic-View Transparent Shades, Inc., 
15468 Cabrito Rd., Van Nuys CA 91408; Rey- 

nolds Metals Co., Box 27003, Richmond VA 
23261; Screen Manufacturers Association, 
410 N. Michigan Ave., Chicago IL 60611; 
SECO (Thermo-Shade), Box 718, Valley Forge 
PA 19481; Solar-X Corp., 25 Needham St., 
Newton MA 02161; Sun Control Products, 431 
Fourth Ave. S.E., Rochester MN 55901; 3M 
TUM (Scotchtint), Box 33121, St. Paul MN 


Turbocharging transforms the standard 
automobile or airplane into a performance 
vehicle. For the first time, this remarkable 
technology is offered in a personal-size 
‚апа it is only available from 
RotorWay, the world leader in ultra-light 


helicopter . . 


weight helicopters. 


The turbocharged Scorpion 133. 


Actual photo of Scorpion 133 


of 12,000 feet, the Scorpion offers perform- 
ance rivaling ships many times the price. In a 
class by itself, it brings a whole new era to 
private transportation. 


Turbocharging provided accessibility to 
those previously inaccessible mountain lakes 


and streams. Point-to-point freedom even to 


the most remote summer cabin. Never before 


With takeoff capability at altitudes in excess 


has personal helicopter mobility been 
more exciting. 


SEE HOW PRACTICAL HELICOPTER OWNERSHIP CAN BE TODAY. 
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. theory * principles of flight 


Send for the colorful illustrated evaluation 
páckage. Over 50 pages of exciting photos, 
i . charts and information especially 
prepared to assist you in evaluating the 
Scorpion. Contains: specifications • design 
and construction features * operational and 
cost comparisons * The RotorWay Story. an 
exlensive commentary on RotorWay and the 
history and development of helicopters 

* glossary of terms * synopsis of helicopter 
e three view 
drawings * price list * large 17 x 22 full- 
color poster e Explains RotorWay's helicopter 
owner's course. ($20.00 discount certificate 
is enclosed for those wishing to purchase 
this course separately for previewing.) 
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Please send my full-color Evaluation = 
Package and $20.00 discount certificate. 
O Enclosed is $10.00 

[] Charge to MasterCharge 


(Acct. 8) (Exp Date) 
Signature) 

Name 

Address. 

Gily'____State Zip 


P Rotor Wa ly 


AIRCRAFT INC. 


14805 S. I-10, TEMPE, AZ 85284 


| Goodyear Plio-Nail™ construction adhe- 
sive is designed for tough sub-flooring and joist 
work. Plio-Nail* panel adhesive is for drywall and 
paneling installations. 

Plio-Nail bonds tight to eliminate some of 
the headaches caused by nails. With Plio-Nail 
there'S no worry about nails Popping, squeaking 

li 


joints or finishing work on drywall. 
is fast, easy and strong 
for both paneling 
and construction. 
Both types meet 
tough building 
code and 
HUD requirements. | 

Look for the Goodyear blimp display 
hanging in your store. That's where you'll find 
Plio-Nail adhesives. Tough as nails. 


o-Nail 


GOOD; YEAR 
CHEMICALS 
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For easy portage. 
two ways to put your 
canoe on wheels 


COTTER PIN B i" 1 36" 
| STEEL ROO 


Scooter platform straps to keel 

My belt-on dolly can be adapted to many boats (it’s 
shown on my 17-ft. aluminum canoe). It lets you roll 
your hull considerable distances with all gear stowed 
inside, so you can get launched with one trip from the 
car. To attach, you just snug the keel into the cen- 
ter gap and secure the platform by buckling eight-ft. 
nylon straps around, across the rails. Lumber dimen- 
sions are actual: The platform is assembled from 1-by- 
2’s and 1-by-4’s. It’s light enough to take along in the 
canoe so it will be handy for rolling the rig back to the 
car at the end of the day. Just leave it on while car- 
topping, since the wheels will help you maneuver the 
canoe into storage, back home.—James Lowery 
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Bicycle sling clamps to rail 
Almost no terrain is too rough for this big-wheel sling. 
To make it, you'll need the front forks from two dis- 
carded bicycles; a fir 4-by-4, two one-ft. lengths of 
heavy aluminum angle iron, two metal plates, and four 
bolts with wing nuts. To make the sling, just lay the 
beam across the canoe amidships and drill two holes 
far enough beyond the rails to let the shoulder of 
the forks clear the hull when their spindles are passed 
through the holes and pinned, as shown. Drill 1⁄4” 
holes through the V of the angles so that the bolts— 
one on each side of the beam—will snug the angle up 
under the rail; holes in the cross plates are spaced to 
match those in the angles.—Wadsworth Mount 


Give your auto repairs 
the GE Silicone Seal. 


Seals and waterproofs Repairs vinyl tops 
windows and windshields. and vinyl upholstery. 
Makes instant gaskets- و‎ 
Seals and glues right on the spot. a Mn 
exterior trim. 7 1 
pr er не ч. 
Seals and 
weatherproofs 
headlights 
and taillights. 


When you do your own work, General Electric Silicone 
sealants help you do a better job. 
GE Silicone Sealants are 10096 silicone rubber compound. Silicone.. 
Unlike any other kind of sealant on the market today. 
When you're repairing a tear, a crack, or a peeling 
piece of trim, use GE Silicone Auto Seal. Inside or out. 
When you're fixing a leaky window, GE Silicone 
Glass Seal fills in every crack and cranny. 
And GE Silicone Hi-Temp Instant Gasket lets you form custom 
gaskets — in any shape- right on the spot. It's a | 
better gasket. And it can withstand temperatures up to 600°F. 
Whatever needs fixing, give it the GE Silicone Seal. When 
you see what GE Silicone Sealants can do for your present car, 
you'll see why they're getting so much use in new cars today. 
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Silicone Products Dept., General Electric Company, Waterford, New York 12188 


GENERAL QA ELECTRIC 


LOS T. ттш See 


АЛО SEAL 


g C HEMP INSANI GASKET 


p > GIASS SEAL 
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CATALOG IT 


ТООК 


One thick "Co-op" catalog. 
А real challenge to phone- 
book-rippers. 92 pages of the 
widest selection of climbing, 
backpacking and camping 
gear anywhere in the United 
States. Good stuff, tested by 
REOR who use it. Low prices. 
ou don't have to be a member 
to buy, but it only costs $2 for 
a lifetime —so what the heck? 
And you get a cash dividend 
on your purchase at the end of 
the year. How can you beat that? 


co op 
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40 YEARS TO 
KE. FREE. 


THE CO-OP 
P.O. Box C88127 
Seattle, Washington 98188 


lll have to wait 40 years for another 

opportunity like this. 

О Please send me a 40th anniversary 
catalog. 

Г] And a 40th anniversary membership 
card. Here's my $2 check or money 
order 
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HOLD IT: If you'd rather call toll-free, 
great. Call 1- 800-426-4840. Alaska and 
Hawaii call: 800-426-4770. Washington 
State call. 1-800-562-4894. PS-6-C 
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Oil separator 
for clean-ups at sea 


Oil and water may not mix, but 
they can be hard to separate—espe- 
cially after an oil spill. 'This simple 
oil-recovery device could speed 
cleanups, says Huerta Gracia An- 
gel, the inventor (c/C No. 2 Son- 
dica, Vizcaya, Spain). The separa- 
tors internal maze of baffles and 
channels puts the force of gravity 
to work. Water is heavier than oil, 
and as the mix flows down through 
the separator its inner chambers 
divert the floating oil away from 
the water. Result: Clear water 
splashes from one exit; oil oozes 
from the other. 


Electronic 


instructor — 
for piano practice 


Press the right buttons and the 
backlit keyboard at top lights up, 
indicating both the notes and fin- 
gering. You can see a chord dis- 
played in any chosen key, root 
inversion, and tonal value. A micro- 
processor stores the data and gives 
a readout on demand. According to 
the inventor ( Maurice Collin, 4765 
Premiere Ave., Charlesbourg, Que- 
bec, Canada С1Н 2T3), instant 
visualization of the notes helps the 
learner reproduce them more ac- 
curately on the piano. 


Give or take a jump start 
from the trunk of 


VO T* car 
” Safe and convenient, Jumpak 


remote battery connector mounts in the trunk of your 

car with easy one wire installation. You eliminate dangerous 
nose to nose and parallel car jumpstarts. Avoid costly 
service calls too. Also acts as a remote power source 

for lights, compressors etc. 


Jumpak Products Inc., Dept. B, PO. Box 6551 
Anaheim, Ca. 92806 
Enclosed is check or money order for 519.95 (postage is included) 
| to Order Jumpak Remote Battery Connector. Sorry, no C.O D. 
California residents must add 6% sales tax. 
| Name. 


| Address 
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Itching? Chafing? Rash? Get fast relief 
with Cruex, the leading Jock Itch product 
in America. Cruex soothes. Relieves. 
And it's medicated to fight the causes of 
Jock Itch. Use Cruex aerosol or squeeze 
powder for easiest application, or new 
formula Cruex cream for more concen- 
trated medication. Get Cruex. There's 
nothing like it for Jock Itch. 


Spray powde і 


Pharmacratt Consumer Products (71978 IR Pew Corporation 


You can protect your lips : 
from sun, wind, cold and 
dryness with Blistik— the 
soft, medicated stick with 
the lanolin emollient and 


sunscreen. Blistik helps 
relieve drying, chapping, 
blisters and cold sores. 


Dlis(ik - 
The tip shield 


PRECISION 
DRILL 
GUIDE 
Portalign lets you drill right on 
target... easily! Portalign is the 
new tool that enables you to drill 
accurately when attached to yor 
ordinary power hand drill—add the 
proper bits and it can be used as a 

router, shaper or sander 


Portalign combines 
portability with 
drill press accuracy! 
Portalign is FAST, ACCURATE and 
VERSATILE! If you use a power 
hand drill, you need the Portalign 
join the thousands of satisfied 
users today! 


| You'll drill 

i a “hole” 

lot better! ~ 
If not available in your local 
hardware store, send for 


FREE ILLUSTRATED 
BOOKLET: 
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[ Portalign Tool Corporation, Dept. B-2 
| РО. Box A80547 
| San Diego, СА 92138 


| Please send Free Illustrated Booklet on the PORTALIGN 


1 Precision Drill Guide to: 


| Name 


| Gy — — — — — Siete 


Address. 
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Water-powe 


controller 
for 60-Hz AC 


Producing and holding 60-Hz AC 
has long posed a frustrating prob- 
lem for builders of small water- 
power plants. You either used an 
expensive hydraulic governor with 
its complex gear drive and diverter, 
or you produced DC, charged bat- 
teries, and used a costly inverter 
to get AC. 

Now Mert Hunking of Short 
Stoppers Electric offers a solid- 
state control package that holds 60 
Hz (plus or minus four percent), 
protects the system against over- 
load and overspeed, and does it all 
without tricky relays or moving 
parts. A solid-state stabilizer is the 
heart of the unit; it controls the 
flow of unused power to an immer- 
sion unit in the penstock. The 
generator and waterflow are set to 
produce 60 Hz at about 80-percent 
continuous load. At loads less than 
this, the excess energy is dissipated 
by the immersion unit as heat. 

Under overload a circuit breaker 
will trip, but the stabilizer will con- 
tinue to hold output steady. A 
safety valve shuts down the system 
in the event of grounds, loss of ex- 
citation, undervoltage, or under- 
speed. 

Hunking's two-kW control unit 
costs $265; units up to 25 kW are 
also available. A Pelton wheel, 
two-kW generator, and controller 
cost $2200. More information is 
available for $3 from Short Stop- 
pers Electric, Box 247, Coos Bay, 
Ore. 97420.—E. F. Lindsley 


180 | POPULAR SCIENCE 


- Know your car inside and out. 


factory workshop manuals, Each one is carefully re- 
written for use by the do-it-yourself car owner. Clear 
and easy to follow, yet complete and detailed enough 
even for professional use. You get all the important 
information plus hundreds of the best pictures, dia- 
grams, and specifications. 


Know how to fix it...to tune il...to service it... 
keep it running right, The TOTAL SERVICE MAN 
UAL for your car will show you how to do everything 
from à minor adjustment to a major repair. 


TOTAL SERVICE MANUALS are digests of official Е 


TOTAL SERVICE MANUALS 


SATISFACTION GUARANTEED OR YOUR MONEY BACK 


ROMEO 62-75 all models w,'carbs | FAIRLANE 62-70 covers all MUSTANG V8 65-73 covers all models 


` ALFA 


M „з-с b 2002 FALCON 60-63 T nodes nj $6.95 8272 MUSTANG Il 74-76 I| model 2 "Ph 
9643 AMC AMBASSADOR 68-74 covers all models . $8.95 1 -63 covers all models ; covers ай models "Ee 
8677 AMC PACER 75-77 covers all models $135 | D480 FALCON, FORD Va 65.71 covers all V8 models $495 | 7107 OLDS CUTLASS 7077 covers all inc 442 models . 36.85 
8259 AUDI 1001$ 70-76 covers all models $8. 9776 FIAT 124 67-77 all шс. sdn, sla wgn, TC, spol nr 0678 acer fus A models—55-74. ee 
0611 AUDI FOX 73-77 covers all models $8.95 8741 FIAT 124 SPORT 66-73 lor coupe & spider mdls . 0008 . actory man . give year .gi 
0846 AUSTIN HEALEY 100/4 reprint of factory manual $14.95 | 9640 FIAT 128 65.75 all models inc SL. Rally 1635 | Agee OPEL 1800 MANDA LO E 1900 н RENS 
0843 AUSTIN HEALEY 100/6, 3000 56-68 all models $8.95 1201 FIAT 850 64-74 all sedan, coupe, spider mdis $3.95 8273 OPEL 75-77 covers all models import à ` 58:95 
0752 BUSTIN MARINA 71-05 sodan апо GF moden А» НАТ 31/9 73.77 covers all modele . $8.95 | 9589 OPEL GT 68-73 covers all 1900 models .. 99:95 
0379 BARRACUDA & 'CUDA 65-72 ali 6 & VB models — $6.95 | 1523 FIESTA FORD ин el ` $8.95 9872 PEUGEOT 304 covers all models 70-73 $8.95 
0503 BLAZER, CHEV 59-77 for all 2 & 4 wh! dr mdis $7.95 107 covers all models i vers ап mogBls—JU-H3 ul se i 
8537 BMW 1600, 2002 59-75 all all inc 1602, 2000, TII $8.95 0675 FIREBIRD covers all models—67-74 « $7.95 1546 PEUGEOT 404 60-75 covers all models 2 .. 989,98 
UII RE me paara A eS O | ШЫН DOC о OT E ins Goas | И пинот а ве eors шли ie дшш ОГЫ 
0978 BOBCAT, MERCURY covers all models thru 76 ... $7.8 | 0872 FORD Бача inc Galaxie. LTO. Сизот, XL А wans. Shes | 0683 PINTO 242 cover al muet. 77 ^^7$1.85 
0504 BRONCO, FORD 66-77 all 2 & 4 whl drive models . $7.95 | vers $7.95 : М PEE асаана oe gin Ei il 
8393 BUICK 65-75 Electra, LeSabre, Riviera | $8.95 8205 ton eg -UPs 70-75 Tof all models to 3.4 ton $7.95 1145 PLYMOUTH inc Belvedere, Fury, GTX—55- TL ss co 9.99 
0001 CADILLAC 61-63 factory manual . . . give year . $8.95 | 8204 FORD VANS 66-77 Econoline, 100, 200, 300 mols . + 0874 PLYMOUTH 72-76 Fury, VIP, Gran, Suburban mdis . $6.95 
| | | | 2 6.95 0676 PONTIAC 55-74 all inc Сапа, B'ville, Vntura .. $9.75 
0727 CADILLAC 68-74 all except EI Dorado $9.95 9436 GRANADA 75-77 covers all models $ 
CERO ER GC NEC | FS RT ТШ IE T ENE е A coer рс eden. аи 
8628 CADILLAC SEVILLE 1976 factory shop manual $14.95 | Z095 HONDA ACCORD 76.77 .. . $8.95 8173 PORSCHE 911 74-77 rele 0 $ Taga С 16.35 
0674 CAMARO all inc SS, Rallye, Sport, 228—67-74 . $1.13 | 0765 HONDA CIVIC 73-74 for ali model pt СУСС — $8.95 1590 PORSCHE 912 65.69 mith | стан, em ak 
8601 HONDA CIVIC CVCC 75-76 for all models . $8.95 AE SONA NRL HOSS E SEN s 
t : 1 2150 14; TA : В. 
гате САЛА ee includa ie REA & VE DAES. $6.95 | 8206 INTERNATIONAL SCOUT 67-73 800, A, B, 1 mdis . $1.95 | 8208 RAMCHARGER, TRAILOUSTER- 74-75 all models .... $7.95 
9557 CAPRI 75.76 covers all models inc Capri П. $8.95 | 155 JAGUAR XKIZ0, 140, 150 48-61 also Mk а 9, 10. $8.99 | 0372 RENAULT 3 72.77 for all models me Le Саг 58-92 
0379 CHALLENGER 70-72 covers all 6 and VB тїз ... Songs | 0924 JAGUAR 55-69 зіп mdis 2.4, 3.4, 3.8, 240, 340 . $8.95 | 0836 RENAULT B, 10 62-72 covers all models ......... -$8.85 
8212 CHARGER 71-75 covers all models ous MAKE | ies SUAE U ZOS SITE Gee а е RENE modek n 0645 RENAULT 15, 17 all TL, TS models—71-76 .. ...... $9.95 
77 covers all models .. : | | 
оет неце 6477 зае HORN EUH CN MAS | oque acuan vio зате al чуба XI motel, Se | Tiny NR Ê E gi пий cM 
ШЕ ОШ 3224 tome a арамы $258 EE T Ба wagon O o. Кн nE SISS | Tse SMB ТӨП nel" л TE Шш 
DAT. EHEVRDLET. 68.27 for ail "dw obe MC $6.95 5207 IEEE MAROMEER er ME a ene.” areas 8527 SAAB 99 72-76 for all models inc EML .... . $8.95 
8187 CHEVY Il 62-77 covers all 6 & VB models . ae 9806 JEEP UNIVERSAL CJ-2A reprint factory manual . $14.95 8440 РН 67-76 covers all models $7.95 
1090 CHEVY LUV 72-77 covers all models $8.95 | | 0858 і 58 m all models Anc Bugeye Ed ret $8.95 
"PT ND toaa ton. Saas | osoa EEE page tol Са cos, Cre mod, „pegs | 8050 Е sO us 
8201 CHEVY VANS 67-74 all models and GMC vans $7.95 | 2730 JENSEN-HEALEY reprint of factory manual . 319495 | 0845 SUNBEAM TIGER reprint KI e à ере $14.93 
1145 CHRYSLER 55-67 covers all models inc Imperial - $995 | 1719 LANDROVER 1, 2 48-61 for all models $8.95 | 0489 TEMPEST, GTO, LE MANS 6873 all models . ^ $6.93 
0763 CHRYSLER 68-74 covers all models inc Imperial . $9.95 8525 LANDROVER 59-76 all gas engine: models ыз $8.95 8-73 al models $6. 
0020 CHRYSLER 75-77 factory manual . . . give year $19.95 | 1159 LINCOLN 55-70 covers all models ...... $9.95 1143 THUNDERBIRD 55.70 ..... — $9.95 
THUNDERBIRD 71-77 covers all models a. 99.95 
9588 CITROEN 10, DS 67-73 for ali тй 19, 20, 21 . $9.95 | €" ibi 9773 
8539 CITROEN SM reprint of factory service manual . $19.95 E ЫН. "E E misip n CE UE ы iw ME TE ade all models inc Elite, Ranchero .. . $6.95 
8264 COLT, DODGE 71-77 covers all models $8.95 | 0ле] MAVERICK 69-71 6 cyl, 170. 200, 250 cu. in. eng. $6.95 | 9702 TOYOTA COROLLA 96-21 yor ale ime мз. Ue 
9422 COMET 60-65 covers all models $6.95 : yl, 170. 200, SML SIE. E 3 OLLA 68-71 for all models ..... -$6.95 
8211 COMET 70-77 covers all models $6.35 8211 MAVERICK 72-77 covers all models... ce $6.95 7127 TOYOTA COROLLA 72-76 for ali models ...... $8.95 
8212 CORONET, DODGE 7175 covers all models $6.95 | 0239 MAZDA RX, M100 7078 covers al кше к 299 | ia TOYOTA CORONA БЁЛЕ aeei 4-cyl models .. $8.95 
0921 CORTINA 66-70 for all models except Lotus 58.95 0880 MAZDA PICK-UP 72-75 B-1600 & rotary eng. mdis $7.35 asi TOYOTA HILUX. i Qr "nr i 6 cyl Шр: HR 
nod Orate s PARE SIE тараа | $8.95 | 0593 MAZDA 808, 818 72.75 covers all models ........ $8.95 | 8524 TOYOTA LAND CRUISER 6677 covers all models. $8.89 
1735 CORVETTE 2356 Tor ай 8 & V8 models 19:95 0573 MAZDA 1500, 1800 67-74 covers all models. $9.95 0687 TRIUMPH STAG 70.74 (Covers all models .. S05 
ado CORVETTE. 6571 covers aH тайак $9.25 1009 MERCEDES-BENZ 190 59-68, B, C & 200 models . $9.95 0861 TRIUMPH SPITFIRE 62-68 covers ali models . . .. $8.95 
A481 CORVETTE 72.76 all 327. 350, 427. 454 models . $9.95 | 1027 MERCEDES-BENZ 57-67, 19051, 190d, 300d, 600 .. $6.95 
ag a 1 : : 1746 MERCEDES-BENZ 220 59-65 covers all тй $9.95 peon ИМЕН SPITFIRE 69-77 covers all models ........ $8.95 
aa : ' TRI COUPE Бё-74 о... LL senec .95 
ТІЗЕ PT MEME Cb MR ME 58-95 | 9483 MERCEDES-BENZ 220 68.72 mdis except Diesel . $9.95 | 0927 TRIUMPH TR2, TR3, TR4 52-67 for all models у. un 
8055 DATSUN B210, 1200 68-76 covers all models . wa | HU DESEOS Bons TI QI N.N Koc MA | NGINMM T. ТАБ, 67-74 all mdis inc TR250 ... $8.95 
1726 DAYSUN 2402/2802 70-74 covers all models .... $8.95 | vers ай models ........ ; : PRE sudare DE $8.95 
ш 9484 MERCEDES-BENZ 250 69-72 covers all models . . $9.95 8192 VALIANT 68-76 all тй inc Scamp, Signette .... $6.95 
8127 DATSUN 2602, 2807 75-77 covers all models $8.95 9485 MERCEDES-BENZ 280 68.72 т 16881 $9.95 
1551 DATSUN 510 68-73 covers al! sdn & wagon mdis | $7.95 -/2 covers all models ... #9. 
0416 MERCEDES-BENZ ҮЕ, 280, 300, 350, 450 mis . ..._. $8.95 0567 VEGA 72-73 all 140 CID & GT 140 CID models .. $6.95 
9583 DATSUN 610 58-76 covers all models $8.35 8439 MERCEDES-BENZ 58-76 tune-up all inc 2400 .... $8.95 084 i 074-75 Covers all 4-cylinder models ......... 7.95 
0935 DATSUN 710 73-75 covers all models — . $8.95 1149 MERCURY 55.70 covers all models . . ... $8.85 E ae ا‎ sidering, SPREE 5.95 
1258 DATSUN 1600/2000 SPL & SRL 311 sport $7.95 | 9773 MERCURY 71-77 for all models inc Cougar $9.95 | 0755 VOLKSWAGEN BEETLE 5171 ior oi 1535 adele aa oe 
8202 DATSUN PICK-UP 70-74 covers all models $7.95 1105 MG TA, TB, TC, TD, TF 36-55 $8.95 HET: VOLKSWAGEN BEETLE 58d di a | 00 models ied 
8515 DATSUN 620 75-76 ‘lvl Hustler pick-up $8.35 0858 MG MIDGET 58-77 covers all models . 58.95 ii ‘fl ач mals тс К 2o. 98.9 
1015 DOOGS STU шде Monaco, Рота 58.95 | 1106 MGA 55-62 covers all models . $9.95 | 7201 VOLKSWAGEN BEETLE 72.77 all тїз inc KG . 97.95 
. | | itp OLK BE | in 8.95 
0871 DODGE 72.77 for ali Monaco & Polara models $8.95 | 1720 MGB, MGBGT 62-77 all roadster & coupe models $8.95 | 8067 VOLKSWAGEN RABBIT 74-77 all inc Diesel $ 
8208 DODGE RAMCHARGER 73-75 covers all models 57.95 8395 MGC reprint of factory manual $19.95 Fer Mop nA ay ЕЕЕ ae EA nu 
8561 DODGE PICK-UP 65-75 maintain. all. 2-whl drive $5.35 0917 MINI 59.75 covers all models .. . $5.95 1125 VOLKSWAGEN BUS 71-76 for all models $9.95 
8371 DODGE PICK-UP 55-75 maintain ^d ЕЕ drive 1255 9436 MONARCH 75-77 covers all models $6.95 ' б \ ; 
8203 DODGE VANS 57.77 ail 100. 200, О mdis А Plym. . 1109 MORGAN 36-77 covers all 4-cyl modets- "x $8.95 - $ 3 MY TA 
8192 DUSTER 70.76 for all models inc. Scamp $6.95 | 9876 MUSTANG 6 65-72 covers 200 & 250 engines .... $8.95 | 0837 VOLKSWAGEN att BA cover aI EL. LE als 8788 
9778 VOLKSWAGEN 412 71-73 covers all models ............98.95 
0515 VOLKSWAGEN DASHER 74-77 covers all models ....... 58.95 
2444 VOLVO P1800 60-73 all models inc E & ES ........... 58.95 
8546 VOLVO 120 61-70 all mdis inc 122, 123GT, 130 ....$8.95 
1226 CHILTON AUTO REPAIR 71-78 for all American cars $13.95 1017 AUTOMOBILE ENGINE REBUILDING 2. $13.75 | 
0985 CHILTON AUTO REPAIR 69-76 Reg. :12.95, Special $8.95 0891 RESTORATION VINTAGE & CLASSIC CARS, thorough $16.95 0932 VOLVO 142 144, 145 66.73 covers а! models $8.95 
1775 CHILTON AUTO REPAIR 68-75 Reg. $12.95, Special $6.95 0959 AUTO RESTORATION GUIDE biggest ever published , $14.95 лыны 315 S АЙ, та us inc fu " ют Н Та аз 
1773 CHILTON AUTO REPAIR 66-73 Reg. 310.95, Special $5.95 0995 CAR INTERIOR RESTORATION useful for all cars .. $3.95 VOLVO p 244, 245 75-77 covers all models ..$8.88 
1772 CHILTON AUTO REPAIR 65-72 Reg. $10.95, Special $5.95 A343 RESTORATION BOOK, Petersen's. Very complete .....$4.95 8311 ' 75-77 for all inc fuel injection 
£660 MOTOR'S AUTO REPAIR 71.77 all American cars .. $14.95 9419 SMALL ENGINE SERVICE MANUAL for all l-cyl eng. $7.95 181 ' A 
Glen VÈ., 
1763 CHILTON AUTO REPAIR 54-63 for all American cars $17.95 | 8754 TRACTORS, LIGHT UTLTY w/liqcool eng to 35hp e CARBOOKS, INC. f N 
0979 FLAT RATE MANUAL 66-75 US. cars for all repairs $14-95 pieta Me s Г гар sd пат t E fng It ЕН м Sea Cli Y 11579 
8726 TRANSISTOR IGNITION SYSTEMS covers them all . $5.95 | 9102 CORVETTE Panis быны Sx test editiqn P85. 6.95 
58572 HOW TO TUNE YOUR CAR good for all cars $3.95 0906 OLD CA арыг ешил. o5 é Name 
1 GM DIAGNOSIS MANUAL 1 all GM-built 4.95 
ay Ы ү VES cos 8474 BYPASS EMISSION CONTROLS 71-77 GM cars .. .$8.95 Address 
1712 BASIC AUTO REPAIR MANUAL а must item any car $5.95 1243 RACING the small block CHEVY ... tune & rebuild, $5.95 ie 
1707 BASIC BODYWORK & PAINTING Е $2.95 8421 CHEVROLET RACING ENGINE how to build ........$5.9 T 
1711 BASIC CARBURETORS & FUEL SYSTEMS ` $3.35 8125 CHEVY SMALL BLOCK, how to rebuild ss 4.95 City 
1706 BASIC CHASSIS, SUSPENSIONS, BRAKES $3.95 9409 SMALL BLOCK CHEVYS, How to hotrod .................; $4.95 Ё - 
0791 BASIC ENGINE HOTRODDING $3.95 1066 CORVAIR ENGINES, How to hotrod 95.00 State ip 
1708 BASIC IGNITION & ELECTRICAL SYSTEMS - $3.95 | - 
0735 SUPERPOWER = turbo &. SUPT, шг injtn . БИ 1 1 enclose full payment phone orders (516) 676-8043 @ 
0680 BASIC AUTO TROUBLESHOOTING for all cars $2.95 9410 1 | , How to selec install ....... $4. | 
8359 BRAKE SERVICE GUIDE for repairing all makes .. . $4.95 5117 DESIGN & TUNING COMPETITION ENGINES $12.95 Charge - Рон: shipped to ail parts U.S.A. к ` 8 
1161 ALFA ROMEO 1750/2000 fuel injection manual ., $4.95 8422 AUTO AERODYNAMICS engineering fundamentals .. $6.95 B OD American Express Г Visa BankAmericard | 
9411 HOLLEY carbs, ali 2 & 4 bbi, tune & rebuild . $4.95 8481 BUILDING A RACE CAR picture by picture PATE: $5.95 Card = i] 
9557 ROCHESTER carbs, all inc AMY Quadrajet n . $4.95 8441 HOW TO MAKE YOUR CAR HANDLE street‘track .. $4.95 IER P 
$666 SOLEX CARBURETORS all 1 & 2 barrel downdraft . 32.95 ي‎ 
6354 SU CARBURETORS tune & rebuild all to 1976 $6.50 8755 LAWNMOWERS, RIDING manual all popular makes .. $7.95 | N 
9665 SU, SU-HITACHI carbs, tuning, rebuilding - $2.95 8050 LAWNMOWER service & fix al! popular makes . $4.95 B jj] 
9423 STROMBERG CD CARBS tune rebuild all to 1976 $6.50 0557 CHAIN SAW SERVICE MANUAL for top 34 makes .. $7.95 
0734 WEBER DCOE overhaul manual | $4.95 8006 WASHING MACHINES fix all makes & models $4.95 Ё fil 
1153 WEBER CARBURETORS . theory & design . §3-75 8047 ELECTRICAL REPAIRS how to do them right ; $4.95 
802 WEBER CARBURETORS . . tuning & rebuilding all .$3.75 | 8002 DOMESTIC OIL BURNERS installing & servicing .. $9.95 D Ё 
0889 FUEL INJECTION MANUAL for all systems .... ..... $14.95 8728 SOLAR HEATING & COOLING how to get it free. sass M Ё 
8425 MINOR AUTO BODY REPAIR step by step how to . ‚ $4.95 83650 CENTRAL HEATING & air conditioning guide ........ 6.95 
5104 AUTOBODY REPAIRING & REPAINTING . . . the best $8.95 8049 TV REPAIRS how you can do 90% of them yourseit $4955 Ш PLEASE PRINT OR TYPE | 
5106 GLASS FIBER AUTO BODY construction & repair .. $3.95 | 0404 MACHINIST a complete homestudy course TM NAME AND ADDRES 
8491 PRACTICAL ENGINE SWAPPING how to do it right . $5.95 ESS 
0789 ENGINE SWAPPING latest how-to information $2.95 0405 KARTING only complete book available 54.95 E oo шш шш шиш пш d d пш ee аш sum mun ES 


dr" HEAVY DUTY ЧЕ” 
STAPLE GUN 


by 


4/7 SHOOTS 

A STAPLE 

| Wherever You'd Drive A Nail! 
FASTER... BETTER... CHEAPER! | 


spuffers 
instead 
of hums. 


Get Chilton's Auto 
Troubleshooting Guide. 


Whether you're a 


talk intelligently with your 
mechanic, Chilton's 


j | 5/16" STAPLE 
| ^ for tacking light 
upholstery, leatherettes, cor 
тсе, quilting for closets, 
wall decorations, etc. 
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| ГЇ 1/4" STAPLE 

| У и, lacking win 
dow screening. shell papers, 
closet linings, window 
shades. draperies, etc. 


the most helpful repair book 
you ll find. 


It contains more than 30 


you diagnose car problems 
quickly and easily. 


And provides detailed 


| operating principles. 
mi 3/8" STAPLE БРЕНДАН 

Ш tor fastening light | | 
m roofing papers. 
electrical wires, weather- 
stripping, wire mesh, etc. 


T for carpets, porch 
screening, felt stripping, 
canvas, fiberglass, etc. 


our Troubleshooting Guide. 


UE | | After all, before you can fix 
— what's wrong with your car, 


with your car. 


f ]« CEILTILE 
staple - especially 

made for safe, secure instal. 

lation of ceiling tile. 


m 
| | 9/16" STAPLE 
i for lacking metal 


lathing, cornerite, wire tenc- 
ing. гоо! coverings. insula- 


CHILTON 


BOOK COMPANY 


Radnor, PA 19089 


AVAILABLE AT ALL THESE PARTICIPATING STORES 


aur EHO 
e True Value Hardware GUIDE sem 
Stores 


e Trustworthy Stores 


e Western Auto Stores 
e Wickes Lumber 
e Woolco 
Wr at all Leading —— Home Center 
S Department Stores Everywhere. 


71 Mayni 9 jIreel Saddle Brook N. J) 07662 “™ 
505 Metropolitan Blvd East Montreal HIP 1X9 Que 
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What you 
should do 
if your car 


do-it-yourselfer or just want to 


Troubleshooting Guide will be 


troubleshooting charts to help 


information on your car's basic 


Visit your favorite book or auto 
supply store today and pick up 


you have to know what's wrong 


Boat loaders 
[Continued from page 44] 


Versatile Quick-N-Easy loader uses a 
roller-bar/carrier combination that al- 
lows you to slide the boat in place easily 
from either the side or rear of the ve- 
hicle. When boat is positioned, clamps 
secure it to the crossbar assembly. Set- 
up time, after some practice: just about 
four minutes total. 


loading, the rear ground-support 
section telescopes out from the car- 
top rail. A grooved rubber roller, 
attached to the bow of your boat, 
rides the rail onto the car top as you 
push from the stern until the car- 
rier crossbars support the gunwales. 

It's a clever idea, but you have 
to be careful when pushing the 
boat up the rail-I ran off the 
track a few times. For heavier boats, 
you'll need some added support to 
keep the main frame from bowing 
slightly and preventing the ground 
section from being stowed back in- 
side. Price: $39.95. 

The last loader I tried—the 
Quik-N-Easy—is a side loader, but 
has the advantage of becoming a 
rear loader as well. Its secret is 
a  roller-bar/carrier combination 
that attaches across the roof for . 
rear loading, or lengthwise along 
the roof for loading from the side. 
The bow of the boat rolls easily 
on the bar as you push the stern 
forward onto the carrier. 

Besides making your work easi- 
er, this rig is fast; its manufac- 
turer claims a four-minute scratch 
setup time and I believe it—after 
a little practice. It’s priced at 
$50.13 to $58.91, depending on the 
tubing, which goes from 60 inches 
to 84 inches in six-inch incre- 
ments. is) 
WHO SELLS THEM) SSS 


Cosom, Space Center, Suite 202, 7317 Cahill 
Road, Edina MN 55435; Tempo Products, 
6200 Cochran Rd., Cleveland OH 44139; Quik- 
N-Easy Products, 934 W. Foothill Blvd., Mon- 
rovia CA 91016. 


Splitting water 
[ Continued from page 68] 


through the chemical community, 
and sparked feverish new research 
at dozens of laboratories. 

“The efficiency of the strontium 
titanate cell in sunlight,” Wrighton 
told me, “is about one percent, 
assuming you extract all the energy 
from the hydrogen you collect.” 
That’s partly because the material 
responds only to ultraviolet light. 

“We need 10-percent efficiency 
for a practical system," Wrighton 
continued. The problem is that 
many compounds capable of higher 
efficiency have also proved unstable; 
when used as electrodes, they simply 
deteriorate. 

Recently, in a second interview, 
Wrighton told me about experi- 
ments to stabilize electrodes that 
will be much more efficient—up to 
30 percent. One such effort at MIT 
has had a curious result. Wrigh- 
ton’s group managed to stabilize 
photoelectrodes made of a variety 
of cadmium and other compounds. 
The cells won’t split water, but 
they will generate a substantial 
current. “We and some other 
groups, including Bell Labs, are 
getting a sunlight-to-electricity 
conversion of nine percent with 
these systems,” says Wrighton. 
“That’s not the highest anyone has 
achieved with any kind of direct 
system, but it’s not embarrassingly 
low, either.” 

Wrighton’s current research fo- 
cuses on bonding a special material 
to the surface of the semiconductor 
electrode both to protect the elec- 
trode from corrosion and to help 
get oxygen out of the solution. 

Which approach—the molecular 
system or the photoelectrochemical 
cell—does he think will prove most 
promising? “Were doing research 
along both lines; I have both bets 
placed." 

But both Professors Wrighton 
and Gray, separated by a conti- 
nent, consider that a linkup of the 
two ideas is not at all far-fetched. 
Gray told me that it might be the 
answer to completing the oxygen 
half of his cycle. When I asked 
Wrighton how such a combination 
might work, he speculated: 

“Say we use the strontium tita- 
nate electrode and generate oxygen 
there. Now suppose we take Harry 
Gray’s molecule and bind it to the 
other electrode, maybe platinum. 
Now we connect those two elec- 
trodes together, and shine sunlight 
on both of them. Gray’s system will 
produce hydrogen, ours will pro- 
duce oxygen—and you've got it!” Hs) 


NEW! TRICOT SPORT TRUNK in 
quick drying 100% nylon tricot. 
Contrasting trim makes a wide ^ A 
curve up the side. Great for beach, ™ — 
boat, gym, running. White T 
w /blue trim, Black, Blue, Red, 
Beige, Sizes 28-38. 10.90 B E- 
Plus 50< shipping ea. order E | 
Send 504€ in coins for COLOR 
PHOTO CATALOG of leisure 
wear, His'n Hers Bikinis Bl 
Bank Card 'phone orders 
602-266-4861 B Visit PARR 
in Phoenix at 3903 N. 16 St. 


PARR OF ARIZONA 


Dept. 16 BOX 294 
PHOENIX, 85001 


SEND 25* to cover postage 
and handling. GET $1.00 


CREDIT good for any purchase 
of $10.00 or more. 


you can stop searching 


The world's most 
complete 


AUTOMOTIVE 
CATALOG 
FREE: 


* 160 Pages! Crammed with 
over 100,000 parts, accessories, 
everything for all makes, models, 

years of foreign and domestic cars. 
Everything for RV's, trucks, motor- 
Cycles too. Incredible values! In- 
credible selection! Write! 


JcWHITNEY:co. 


P.O. Box 8410 Dept. PS-6 
1917-19 Archer Avenue 
Chicago, 1. 60680 


around for a quality 
all-purpose moc 


818 
САМР MOC 


Since 1892 


weinorenner 


Shoe Company «Merrill, Wis. 54452 
4715) 536-5521. 
A Bate 


Т 


MADE IN U.S.A. 
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ججج 


GREAT 
TIRES 


for 
CAMPERS 
VANS, 4WD 


PICK-UPS 


I RECREATIONAL | 


VEHICLES 


SUPER 
TRANSPORT WB 


Want extra flotation, free-rolling 
mileage and rugged nylon cord 
construction? The McCreary 
Super Transport WB is a qood 
wide base tire | 

choice. Неге is а g 

really good- FR 

looking tire. — 3 

Also available $; 

in series 78. 14 


this modern way 


Mill lumber 
[Continued from page 89] 


there is added danger in lumber 
milling: The man on the helper's 
side is in a potentially dangerous 
position. Agree before you start the 
engine (so you can hear each 
other) exactly how you will begin, 
execute, and finish a cut. Pay strict 
attention during cutting to the 
placement of your hands and legs. 
Because the work can get monoton- 
ous, it's easy to let your attention 
wander. 

To muffle noise, wear ear plugs 
or protectors. To avoid dust and 
flying chips, wear a shield or safety 
glasses. And wear gloves—that 
helper's handle heats up. 


Cutting 


Take advantage of any elevation 
you can. Otherwise you'll run out 
of clearance on the last cuts and, 
close to the ground, you'll be in a 
boil of wood chips and heat. Try 
not to set up cuts that have you 
pushing the saw uphill. (My saw 
and mill weigh about 45 Ibs.) 

Before you begin, check the sur- 
face of the log carefully for gravel 


Replacing that troublesome old and/or any scarring that might 


wooden door with a modern BrLco Base- indicate the tree contains bits of 
ment Door will add new beauty and metal—nails, fencing, bullets—that 
convenience to your home. You'll like its will break chain-saw teeth. And 
bear in mind the length of any 
nails you drive into the tree to 
anchor guide rails. 

When you're cutting, make sure 
the rollers stay flat on the guide 
surface throughout the cut, since 
any sloppy, uneven pattern will be 
reproduced on the next board. To 
|| keep the ends of boards square, 
| steel doors. : help the carriage follow through at 

A Вп.со Basement Door is also the the end of a cut. Keep the saw kerf 
ideal addition to your present home or open with wedges so the bar won't 
the home you're planning. It saves track- get pinched. Cut lumber about 30 
Suri mni йө Йй | bee th percent thicker than you need, to 

g through first floor rooms, makes the . 

allow for shrinkage and loss in 

basement useful, convenient, safe. planing. 
Just like adding a whole new floor of Daily production depends on the 
size and condition of your saw, the 
sharpness of your chain, the width 
of the cuts, the type and condition 
of the wood—in short, too many 
variables to make generalizations 
possible. To give you an idea, 
though, on an average day with my 
5.4-c.1.d. saw, a helper and I cut 15 
2x12's in 16-foot lengths. With the 
larger two-engine mills, two men 
can increase that output by four or 
five times. Gs) 


MANUFACTURERS OF ALASKA MILLS 

George Grube Mills, 14135 Old Highway 80, 
El Cajon CA 92021 (714/443-2911); Granberg 
Industries, 200 S. Garrard Blvd., Richmon 

CA 94804 (415/236-0400); Haddon Tool 


neat, trim appearance and rugged con- 

struction. Long lasting, watertight, safe 

and secure, it pays for itself in savings on 
repair and replacement costs. 

| Ease of operation is a special BILCO 

feature. Torsion rods provide effortless 

opening and closing of the heavy gauge 


SUPER 
TRACTION RV 


This tire was designed for 
recreational vehicles. It has an 
aggressive tread. The sidewall 
carries big, raised white letters. 
Has nylon 

cord ply body , 

construction 4 

that can take «< 

rough, tough ^ valuable living space. 
going. Г 


AMERICA’S FINEST 


BASEMENT DOOR 


| The BILCO Company Dept. PS-68 

| | New Haven, Connecticut 06505 

| Please send me: 

| O Information for replacing a 
wooden door. 


Û "How-To" booklet for adding 
outside entrance to present home. 


O Data for new home to be built. 


wcenEAnv | 


Tire & Rubber Company | City === 


— rl 


, О | | | 4719 West Route 120, gi IL € 
Box 749 Indiana, PA 15701 | "Miren (815/344- -2915); Sperber Tool Works, 
== = ; ن‎ i н и mni. dmn E 224, W. Caldwell NJ 0700€ (201/744. 6110) 
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` TO COMPLETE 
YOUR WORKSHOP 


AZLAS |Why 


IT'S CONVERTIBLE 


plus $30 handling and shipping 


The Atlas Band Saw * Handles cut- 
off operations in a wide range of metals 
— from steel and iron, to aluminum, 
brass and copper * Comes complete 
with 43 hp, 1725 rpm motor * Takes апу 
shape stock — bar, flat, square, hex, 
tubing structural shapes, and cuts it at 
any angle from 90° to 45° Max. capacity 
is 4"x 6" è 3-speed V-belt and worm 
gear drive offers speeds of 90, 155, 250 
rpm eSwiveling rapid approach/release 
type vise allows fast set ups. Set desired 
cut, and spring control feeds blade at 
proper speed for smooth, fast cuts e Has 
stock stop for repeat cutting € Converts 
to vertical position for contouring, notch- 
ing, slitting, and other operations in 
metal or wood. Length 41" height 37" 
width 16%" Extends to 43" length, 4734" 
height in vertical position. 


[ Mail To: ATLAS PRESS COMPANY, Dept. ан 
2019 N. Pitcher, Kalamazoo, MI 49007 


i Please send me the Atlas Band Saw (Model 4359). 
Enclosed is my check or money order for $225.00. | 
(Includes shipping and handling) or charge my order to: j 
[]BankAmericard C Master Charge 

j Acct, # Exp, Date 
Ea a 


| Address 


| 

! 

І 

SE i 
ity/State/Zip 

i І 

1 

І 

E 


1 Send FREE Atlas Power and Hand Tool Catalog 
i Michigan residents add 4% sales tax 
| Available continental U.S.A. only 


| 
| 


Crown Publishers, Dept. 695. 


| think 
of that’? 


Robert Lay Hallock was only 
fifteen when he sold his first 
invention, a bread-slicing ma- 
chine. Today, he owns the pa- 
tents to thirty successful, prof- 
itable inventions. And here is 
the culmination of his talent 
and knowledge—INVENTING 
FOR FUN AND PROFIT — a 
completely unique guide to the 
very process of creativity. Hal- 
lock demonstrates — clearly 
and concisely — how to 
develop, protect, and sell a pa- 
tentable idea at a minimum 
expense, and with maximum 
profitand satisfaction. 

With an introduction by Yao Tzu Li, 
Director, Innovation Center, M.1.T. 
Paper $3.95, cloth $6.95; now at 
your bookstore, or use coupon to 
order. 


Н-А.К:М:О:М№-Ү B:O':O:K:5 


34 Engelhard Ave., Avenel, N.J. 
Please send me INVENTING FOR FUN 
AND PROFIT as indicated below for 
which | enclose check. If | wish, | may 
return the book postpaid within 10 days 
for full refund. 

O paper, $3.95(53312X) 

O cloth, $6.95(533111) 

Add $1 postage and handling charge. 
М.Ү. and N.J. residents, add sales (ах. 


Мате _ 
Adar e SS LL RR rat 
City State LL Zp LL 


didn't 


e ENGINE BRITE— America s No. 1 engine 
cleaner. Just spray it on and hose it off. 

e GXT XTRA TEMP ENGINE ENAMEL — Pro- 
duces a fast-drying, durable, high gloss. 
heat resistant finish. 

*CAR WASH— Our own biodegradable 
phosphate-free powder. 

е TAR & BUG REMOVER — Especially form- 
ulated to dissolve tar spots and loosen 
Dug deposits. 

eGARAGE FLOOR, BAR-B-Q AND MOWER 
CLEANER — Removes the grease and oil 
from floors and machinery before it 
reaches the house! 


RADIATOR SPECIALTY COMPANY 
Charlotte. N.C. 28237 
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We're one of the largest makers of 


automotive gaskets. And we have : 


six booklets that will tell you what 
you need to know about gasket in- 
stallation plus torque specifications. 
Learn about exclusive Teflon-coated 
PermaTorque/Blue* head gaskets 
that never require  retorquing, 
Fel-CoPrene® - the all-rubber valve 
cover gasket, and much more. 


7450 N. кесек Blvd. 

Skokie, 111. 

Yes! Please send the gasket booklets. 

| enclose $1.00 to cover ponaga ane handling. 
Mail coupon to: Fel-Pro Inc., Dept. PS-678, 

7450 N. McCormick Bivd., Skokie, i. 60076 
Name 

Address 

City 

State Zip 


А Teflon is a registered Trademark of DuPont Co. 
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# polisher—over 100,000 in use by К & D 


{172-537 Skil '4" Cordless Drill 
| 1702SP-537 Skil 34" Cordless Drill 


= Wiss, Channel-lock, General, 


unimat the precision lathe that converts to 


vertical mill, drill 
labs, 
machinists. 


inventors, hobbyists and precision 


A complete miniature machine shop In a craft- gj 
тош. م ا‎ ы chest. Reg. $279.00. Add; 


ed 

$5.00 for s 
1000-A3 
Send .50 for Complete Unimat & Accessory Catalog. 


Rockwell Speed-Bloc Sander—Palm grip design for 


one hand use. Thumb control switch, offset pad j 


for 4 way flush sanding, 12,000 OPM. 10096 Ball 
Bearing, 5/64” Orbit. Direct Motor 
design. Pad size 41%" x dta". Add $2.00 for ship- 


§ ping. Reg. н 
4480(330)-R7 


Skil Cordless Drill and Screwdriver—Operates 
forward or reverse and сап be 
hundreds of times to perform with full power 
Recharger included. On and off trigger lock, 
Chuck key stores in handle. No cord needed, 


self-contained power-house with rechargeable 


energy cells. High torque, 300 RPM, Use indoors, ; 


outdoors, land, sea or air. Light weight only 2.7 


= Ibs. Recharger works on 115 volts A.C. No. 1702 
nas a Va" geared chuck and No. 1702 SP has a 


geared chuck. Add $1.25 for shipping. 


EE 11) 


McGraw-Edison 4^ Belt Sander—Sands flush in. 
20 square inch sanding Pad. Uses | 


corners. Big 


standard 4'x2134'" belts. Powerful 7.5 amps, 1 


H.P. burnout protected motor. Die Cast Alum. l 


& housing. Add $3.00 for shipping. Reg. sini 
3530-59 М.Е. 4" Belt Sander ............. 


McGraw-Edison Variable Speed Drill Press—700 9 
to 2000 R.P.M. Drills, sands, reams, bores and у | 


grinds with the precision of profession models. 


Powerful 2.7 AMP motor. Capacity 3&' in steel, û 
Drills 0" to 2X AM deep. Safety lock f 


34" in wood. 
(chuck key). Add $3.00 for sh 


pping. SM $89.95 
3620-59 M,E. Drill Press $52.9 


McGraw-Edison H.O. 6” 
Hone Attachment—8 amp Motor, Sealed Ball 
Bearings, Vibration-free performance. Features 
hone attach. for fine-edge sharpening. Built-in 
drill sharpening guides. Eye shields, water trough 
and adjustable tool rests. Rubber shock mounts 
and holes for bench mounting. Die-cast Alum. 
housing. 36 grit and 60 grit wheels. Grinder speed 
3450 RPM. Hone speed 78 RPM. Add $4.00 for 
shipping. REG. $89.95 


4601-59 Grinder with Hone .. .... Special—$54.98 


SILVO (BRAND NAME) TOOL CATALOG] 


THOUSANDS OF EXCITING TOOL VALUES: 
stanley, Wen, Speedy-Sprayers, Milwaukee, Rock- 
well, Dremel, Skil, Nicholson, Disston, Millers 
Falls, Helios, Wellsaw, Plumb, Kennedy, Huot, 
| Ridgid, Crescent, Vise-Grip, Audel Books, Unimat, 
Pony Clamps and 
many Nationally Advertised brands of tools and 


supplies. We ship Coast to Coast at prices hard 2 


to beat. Send $1.00 for our big SILVO TOOL 


* CATALOG today. 


Note: Reg—Mfr's suggested list price. 
Minimum Bank Americard, Just sa "Cha t" 
Visa or Master Charge or- y - 
der is $25. Show all Nos., заана anc 
Exp. Date and Signature. 
(No Phone Orders Please.) © 


SILVO HARDWARE CO. . 


107 Walnut St, Dept.PS8-6, Phila., Pa. 19106 
ee KEEN EARN s o ER sc ms 


БАӘ 


uta Machine Shep — World Famous } 
press, surface grinder and ; 


hipping 
Unimat 5-1п-1 Shop .............$199.98 1 


fo рад { 


recharged | 


Bench Grinder—with 4 


SUPERPI 


Save annoying = to the gas station (in the. 
middle of yard work); AND get rid of a potential 
fire hazard (that can of gasoline). 

Superfueler converts your car's tank into a gas 
station for lawnmower, motor cycle, or other 
power equipment. Completely safe, it works on a 
small amount of air pressure from tire or spare. 
Fits all cars. Carry Superfueler in your trunk, 
you'll never be stranded out of gas. Pat. Pending. 
-— um иш E UND ш ш UM ш Um ш ш ш 
Yes, Please Ship Me SUPERFUELERS. 

1 @ $8.95 plus $1.00 postage & handling. 
Check or Money Order Enclosed 
Master Charge —  B/A. .— Visa 
Card Number Exp. Date 

ture | 

1 Print Name 
Address 

I City m State  — — . Zip 

i ALPHA CENTAURI, INC. 

| P.O. Box 966 Afton, Wyoming 83110 
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STAINED 


GLASS 
Send 50* for fascinating 
catalog of kits, tools, 
ideas, books, and sup- 
plies. 

BIG STARTER KIT 
14.95 ppd. 


Only pp 
WHITTEMORE, BOX 2065DE, HANOVER, MASS. 02339 


MICRO MINI MIKE™ 


WIRELESS MICROPHONE 
World's smallest; solid state, self-contain- 
ed. Picks up and transmits most sounds LI 

| without wires up to 300 ft. through FM Ra- Il 
= | dio. Use as mike, ampf., alarm & alert sys., * 
zwi | | hot line, baby sitter, etc. Money back 
1 B/A, M/C cds, COD ok. $109 lus $1.00 B 
| post. & hdlg. Calif. res. add tax. Mail orders - 
Qty. Disc. Avail. AMC SALES, INC. m 


TA"x3"xi" Dept С, Box 8278 - Downey, Calif. 90241 
на SD алт шш шш нын ин кшш вал «зз ШЕЕ ЕШШ ШШЕ ШЕШ me # 


Clock Components 


Regular and Long Shaft Battery 
Movements, Battery Pendulum snd 
Weight Driven Westminster Chime 
Movements, Bezel Dials, Metal and 
Paper Dials, Brass and Plastic Num- 
bers, Round Markers and Strikes, 
Wood (Carvings, Clock Hardware. 
Hundreds of Itema. Quantity Prices. 
Send 50e for 40 КЕ. ар. 


NEWPORT ENTERPRISES, INC. 
2313 W. Burbank Bivd., Burbank, Calif. 91806 


FIREPLACE OWNERS: 
"How to Burn Wood 
& 5 ht Rising Fuel Bills” 


e Is there an energy crisis? What 
you can do about it. 
e Yes...it pays to burn wood. 
e Wood Stoves vs. Fireplace 
Heaters: What's the best? 
• The Hottest Alternate Ener- 
224 gy Product of the Year. 
= Plus new Fireplace Heat 
Analysis and important product data. 


Write for your FREE COPY 
Thermograte Enterprises, Inc. S-68 
2785 N. Fairview/St. Paul MN 55113 


the complete tune & tesi kit 

mrar . ne money « save gus + save time 
COMPLETE EASY TONE STRICTO * 30 SINPLE ANYONE tal no П 
ке ыл 6 AME EQ 8. D Xe ema 


Whether it's a Saturday afternoon trip to the local motocross 
course, or a two week vacation to the boonies, car trouble can ruin 
your fun... and cost you a bundle! So why take chances? A properly 
tuned vehicle is the world's best insurance against engine problems, 
and RAC's simple guide to auto tune-ups can show vou exactly 

how to do it... yourself. 

What's tuning your own car all about? RAC’s “Tune-Ups” book 
takes the mystery out of engine tune-ups as 1t explains step-by-step 
how to tune your engihe for maximum economy, performance and 

! reliability. Anybody can do it. With RAC equipment you'll be set for 
| PE ہے‎ years of tune-ups that will save you time, money and gas. 

| — ° You also gain “fun insurance"... when you're ready to go... your 
car or truck is also ready to go. 

- So send now for your copy of “Tune-Ups”, then head for the automotive department of 
MIS your favorite retail store where you will find all the quality RAC tune-up equipment 
i you'll need to achieve perfect results. While you're there, don’t overlook famous RAC tachs 
д ج‎ and gauges so you may monitor your own tune-up work, You will also use them to 
ر‎  — — ше with maximum economy. 


` To prove we want to get you Name. | 


started right on your *Fun Insurance | 
* Policy," just send us two dollars | Аав 
E: Ma your copy of t “Tune-Ups” and (for a little extra fun) we'll City State —À ЯВ - 
d аот та free six pack of RAC Thermalfoam Beverage Holders. Age баң: MakeofCar. LL Year 
= They keep your winter warm-me-ups warm, and your summer 
.. coolers cool... while you tune your car for extra savings and | Mailcoupon to: Rite Autotronics Corporation =тас 
` driving pleasure with RAC test and tune-up equipment. | Dept. T. U., ‚3485 S. La Cienega Blvd., Los Angeles, CA 900 16 : 


x ed ` Ese TERE. Ex rT e nm men Mon рна г pia 5 NUR E 


Trumark 
Wrist-Rocket 


at dealers or order direct $4 00 postage paid 


REPLACEMENT RUBBERS & LEATHER POUCH ASSEMBLY $1.50 bs 


TRUMARK WRIST-ROCKET: Р.О. ВОХ 1517 ROULDER,CO. 80306 Б: 


225 YD. RANGE a 


43 LBS. PULL 


\ 


EVERYTHING IN ONE 
SUPERCATALOG! 


The newest. largest, and most complete super 
catalog of information for the kit car enthusiast 
and ‘do-it-yourself’ auto hobbyist. Details and 
descriptions on all the kits - many you never knew 
existed. Every aspect discussed in depth. Hun- 
dreds of photos, specs, and tech data. Plus a giant 
section on performance, economy, trim, and ac- 
cessories. 


DO-IT-YOURSELF 


FINE FURNITURE KITS 


e Heirloom quality | 

e Solid 3/4" hardwoods | 

e Easy to assemble 

e Many models 

• Money back 
guarantee 

e Factory direct prices 

e Prompt shipment 


Send $1.00 for color catalog 
Refund on first purchase. 


EMPEROR 
CLOCK COMPANY 


WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 


Dept. F-317 Emperor Industrial Park 
Fairhope, Alabama 36532 
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d SBS WAT 


THE COMPLETE GUIDE TO 


; KIT CARS 


AUTO PARTS & ACCESSORIES 
of س‎ 


* CHASSIS PREPARATION 

* PRICES-COMPARISONS 

* DETAILED DESCRIPTIONS 
* DIAGRAMS-SPECS ° THOUSANDS OF PARTS 
ы ASSEMBLY 5 STEPS m е + MUCH M! MORE _ 


SEND $5 (postpaid) TO: 0: AUTO. LOGIC, Inc. i 
|| $7 Outside U.S.. P. O. Box 2073 
P5-6 Wilmington, DE 19899 


NAME .— —— —— —— 


ш COMPLETE PHOTOS 


-ee ——— Has 


STREET... 


Ta CLLLULáLGuiii ی‎ 


І 
; GITY a 
| 


STATE |. |. | |. | ZIP 


14 Day Money Refund If Not Complelaie Safisfied 
Ee eee ОШЫН ^ 1H mM a 


l FREE! POWERFUL MUSCLES fasti 


Fantastic New Discoveries in the science of 
8 bodybuilding. Add inches of powerful mus- A 


cles to arms, chest, shoulders and legs. Se- 
crets on trimming the waist with ultra- 
modern methods----fast! FREE BOOK!! 


E Universal-K, Box 6694, Detroit, MI 482408 


RICKA DUO-WHEEL 
CONVERSION KIT 


* Greater 
operating safety 
"Longer tire life 


"Increase 
tire capacity 


Write RICKA MFG., 
DEPT. RPS&6 


Pequot Lakes, MN 56472 
for illustrated Brochu га 
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GARAGE АЕТ BUY DIRECT 

; DOOR AND SAVE! 

e RADIO CONTROLLED from car transmitter or wall 
switch € SAFETY night and day year ‘round ® SE- 
CURITY door locks tight when closed € CONVENIENCE 
in car control any weather ® LIGHTING garage lights 
automatically € VERSATILE fits all lifting type. wood, 
metal or fiberglass doors sectional and 1-piece ® EASY 
HOME INSTALLATION in just 2-3 hours * SAVE up to 
50% direct factory purchase and PP or UPS home delivery 
® GUARANTEED one усаг ® FREE brochure 


HELPMATE Equipment Co., PS678, Baroda, MI 49101 | 


ү ; y) 


THE ORIGINAL 


BASEMENT TOILEY 
Conana Porcelain (8 


FLUSHES UP TO 
SEWER OR SEPTIC TANK 


-No Digging Up Floors- / 
INSTALLS EASY. ANYWHERE! 
Write McPHERSON, Inc., Dept. PS 
Box 15133 Tampa, Florida 33684 


Build the Clock 
You Most Admire 


$3.00 Postage 
and Handling 
Solid 

Red Oak 
24” Store 
Regulator 


Saint Charles Regulator 


Easy to build, attractively priced. Updated with a 
reliable battery pendulum movement. Case parts 
are made of solid American red oak. All necessary 
cuts are made-you simply sand, assemble and 
finish. Kit includes wood parts, movement, metal 
dial, hardware and painted glass. 


CATALOG 
OVER 
100 PAGES 


CRAFT e TS CO. 
Dept. 02, St. Charles, IL 60174 


SAVE 50% — 8 x 20 MONOCULAR 


Top-quality Spy Scope, a $30 value, now 
$14.95! Special purchase saves you 50%. 


100% coated optics, 305 ft. field of view. Only 


- stores in pocket, purse, glove box. 


$14.95 n. 


2 07. 


No. 1568 N 


SAVE OVER 40% 
DELUXE AM/FM 
WALL RADIO 


Great surplus buy Saves you over 40% о on 1 brand new 


AM/FM Deluxe Wall Radio. Mount anywhere: den, kit: 
chen, bedroom, office, workshop. Self-cont. Philco- 
Ford radio chassis (14'Ax31:316x3V2") w/11 tran 
sistors, vol. control, AM/FM hi-sensitivity tuner, AFC, 
234" 


(READY TO PLAYS) S 1 1 É 5 0 Ppd. 


GENERATE 


| LIGHT 


WITHOUT 
BATTERIES 


Flashlight never needs batteries, uses a flywheel 


generator to keep light bright. Each squeeze of handle 


gives 2 sec. flash of light. Continuous squeezing 
keeps light shining. Only 6-02 


| dia. speaker, 7'/7 110V AC cord. Orig. cost | 
| $30 ea. 


No. 61,086N $14. 9 ma. о. 


ORDER 
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EDMUND SCIENTIFIC СО. 
Dept. N-12, Edscorp Bldg. 
Barrington, New Jersey 08007 


Send GIANT 164 Page Catalog 
packed with unusual bargains. 


Name 
Address 
City 


(Please Print) 


Zip_ 


[^w 
um ШЫ ОШ ıı ПЫ ПЕ CN Gu ш 


GET THIS GIANT MAGNET AT A LITTLE PRICE! 


Tie a line to our over-150 Ib. 
lift ceramic magnet and haul up 
treasure from the sea. 4 cera- 
mic magnets, in series, be- 
tween steel plates. A 1-0 
"giant! 

No. 42, S 

(1x1'Ax43/8 


511 95 Ppd. 


SUPER QUALITY 
10X MAGNIFIER 


This Hastings triplet is pos- 
sibly the most favored pocket 
magnifier today. Full 10X, color-corrected, flatfield, cemented 
lens system. Great for jewelers, collectors, engravers, hobbyists, 
etc. Mtd. in aluminum cell; chrome-plate case. 34" x 1'A" closed; 


clear lens dia. 2 ! 
$12.95 ^. 


No. 30,344 N 
Free Catalog 


HOW HOT WAS IT TODAY? 


This self-registering maximum-minimum thermo 
meter shows high and low temperatures in 2 "in- 
crements from — 40° {0 + 120° Е, See how 
temperatures vary in a day or why air conditioning 
costs are so high for a given period. Resets with 
magnet. Mounting screws. 21/2 х 1012". 


$1 6.00 Ppd. 
Send for your FREE 


164 page | Edmund 


No. 71,47BN 


EDMUND SCIENTIFIC CO. 
Dept. N-11, Edscorp Bldg. 
Barrington, N.J. 08007 
C Enclosed please find check/M.0. 
Charge My T Amer. Exp. (J BAC(VISA) ÛJ MC 


Card # 
Interbank # Exp. Date _ c B 
a, Sig. 
30 DAY GUARANTEE | 
ун must be anpe satis- Name 
ied with any Edmund item or н 
return Н within 30 days for a Address 
full refund. City 


NEW 

WIDE FIELD TELESCOPE 

Astroscan lets you enjoy clear, bright, wide- 
angle views of stars, moon, comets, etc. Com- 
pletely portable, this unique 4'4", f/4 New- 
tonian reflector houses top quality optics. De- 


signed for ease of handling and use. Astroscan | 


weighs only 10 Ibs. and s stands (^ high. What | 


an instrument! 
No. 2001 N 


MAKE A 2000? 

SOLAR FURNACE 

Scrap lumber, hardware, 
and our special Fresnel 
Furnace Lens are all you 
need. Easy instruc. incl. 
Great for cooking, solder- 
на etc. You get lens 
1134" sq; 812° F.L. and 
inform. bkit. 

No. 70,533N 


$6.00 ^: 


SUPER POWER 

FOR ANY AM RADIO 
Antenna assist has pulled 
in station 1,000 miles 
off! No wires clips, ground- 
ing. Solid state. No bat 
teries, tubes, plugs. 

No. 72,095N 


$19.95 sx. 


ULTRA SELECT-A-TENNA с 
No. 72,147N $24.95 ра. 


TO ORDER PRODUCTS 
USE THIS COUPON 


|| Please send me the following items below: 


Stock No Umit Price Total 


Шы س‎ am سد‎ —À ee د‎ ee د‎ ees ee — 


Let Belsaw prove YOU can 
Earn Up то ' 


FULLTIME 


SHARPENING BUSINESS | 


Ог Our You risk nothing by accepting 


this offer to see how easily 
30-DAY 


you can turn your spare time 
into big Cash Profits with your 
own Complete Sharpening 
Shop. No selling . . . no pre- 
vious experience needed. Our 
famous Sharp-All and show- 
how instruction set you up to 
make $200, $500, $700 a 
. month CASH sharpening Saws, 
— — -. ^" Knives, Scissors, Lawnmowers, 
Shop and Garden Tools... 


| get à all cutting edges. 
MEUM Send for all the facts! 


Our Free Book tells 
how to start a profit- 
able, lifetime home 
sharpening business, 
how we help you grow. 
| how we'll finance you. 

Sead for FREE details -mail coupon below or postcard TODAY 


BELSAW SHARP-ALLCO., 709H Field Bldg. Kansas City, Mo.64111 
No Obligation...No Salesman Will Call 

* YES, [| BELSAW, 709H Field Bldg., Kansas City, Mo. 64111 е 

e please send me the FREE BOOK that gives full details. 


= 
a Мате _ 
е 

: Adiresi ii M ETE 


— Please Print += „= س‎ —— а 


* city state T MEE ere EI 
859586952554 5425BB5B335525225832232225253545825832583258252525 


PROFESSIONAL 
DISCOUNTS 


Texas Instruments 
electronic COIGUIRO 
n 17 fee DE $19.35 SAAD . 
11:25650 11 23.25 11.55 NEW. 


Little dun .. 12.55 D 57 MEW .. 
palanan ME NEW . 19.95 Т!55 МЕМ. 


[5300 „..... . 38.75 T1.58 МЕШ. 
TI-5015 NEW _. 00 PC. 
TI-5050 М. 


ge 25.95 
16.98 Ti-Programmer NEW 49.95 
28.09 71-1790 NEW . . 39.95 


T 


Ask tor TI Digital Watches шз: 


HEWLETT (fp, PACKARD 


HP-10 NEW. ....$139.00 
НР.19С NEW..... 


HP-32E NEW 
HP-33E NEW 


We're HP's authorized franchise dealer — all 
accessories are professionally discounted. 


Also SCM, Olivetti, Casio, Canon, APF, Sharp. 
Craig, Sanyo, Record-A-Call, Norelco-Phillips 
and more. All at great prices! 


Norelco NT-1.. $164.00 Sanyo 9908 ... $249.95 
Norelco 186 .... 245.00 Sanyo 8000A... 199.95 


WE WILL BEAT OR MEET ANY COMPETITORS’ PRICE 
IF HE HAS MERCHANDISE ОМ HAND. All units shipped 
hi original factory cartons with accessories according to 
manufacturers specifications In Calif. call (213) 370- 
5795 or CALL (800) 421-0367 (other than CA). Above 
prices are for cash only. BankAmericard Visa & Master 


Charge prices differ. Send money order. Pers. ck (2 wks 

to clear): In CA add 6% sales tax. Add $3 50 min. shipping 
charges. WE SHIP AIR on request. Subject to availability. 
Send mail orders ta DEPT PS-F. 

WRITE OR CALL FOR FREE CATALOG. 


WRITE OR CALL FÜR FREE CATALOG 
WILSHIRE — 2 STORES — HAWTHORNE 


emiterprises 


16611 HAWTHORNE BLVD.. LAWNDALE, CA 90260 
(213) 370-5795 • (800) 421-0367 


FINE GRANDFATHER 
CLOCK KITS 


STARTING UNDER 


3200 


(including West 

German movement) 

e Heirloom quality | 

e Solid 3/," hard- 
woods: black wal- 
nut, cherry, ma- 
hogany, oak 

e Easy to assemble, 
parts pre-cut 

e Solid brass West 
German chiming 
movements 

e Money back 
guarantee 

e Factory direct 
prices 

e Prompt shipment 


MASTER CHARGE and 
BANKAMERICARD/VISA 
ACCEPTED 


Write for FREE 
color catalog 
EMPEROR. 
CLOCK COMPANY 
WORLD'S LARGEST MANUFACTURER 

OF GRANDFATHER CLOCKS 


Dept. 519 Emperor Industrial Park 
Fairhope, Alabama 36532 


BURRO гг; 
Travel Trailer 


Kit 
|. Build Yourself! Save Gas 


Sinon d 4. grues lightweight. Wed: appro 

about 85 lbs. hich weight. Easily pulled by small and big cars. 
Assembled in about 3 days wilh manual. All hardwork completed 
at factory. Mo special tools. Summer coolness, winter warmth 
with dual wall construction. Fully equipped. Furniture moulded 
into interior walls. No screws or rivets lo loosen. Write BURRO, 
Sape PRS. АЧЫН А. Noi, mary MN 50047 8 for full color 
catalog. Please lone $2.00 tor postage and handling. 


Works Without Crystals 
A PROGRAMABLE POLICE MONITOR 


NUS 
= 00 
Reqency radio 


30-50 Mhz, 146-148 Mhz, 440-510 Mhz 


Model W-10 1 Suggested List 


$269" 


ee TETER Lt. 


оз See 2 os S = SD 


— SAVE $1395" 
SALE PRICE....$129?* 
ORDER YOURS TODAY 


ORDER TOLL FREE 800-821-2312 


or write to us 


ESCO DISTRIBUTING CO., Inc. 


Distributors of Quality Electronic Products 


3214 S. 169 Hwy., St. Joseph, Mo. 64503 
Send $2" for the picture catalog and price sheet. 


You Can Influence Others 

With Your Thinking 
TRY IT SOME TIME. Concen- 
trate intently upon another per- 
son seated in a room with you, 
without his noticing it. Observe 
him gradually become restless 
and finally turn and look in your 
direction. Simple—yet it is a posi- 
tive demonstration that thou 
generates a mental energy which 
can be projected from your mind 
to the consciousness of another. 
Do you realize how much of your 
success and happiness in life 
depend upon your influencing 
others? Is it not important to you 
to have others understand your 
point of view—to be receptive to 
your proposals? 

How many times have you 
wished there were some way you 
could impress another favorably— 
get across to him or her your ideas? 
That thoughts can be transmitted, 
received, and understood by 
others is now scientifically de- 
monstrable. 


This FREE Book Points the Way 

The tales of miraculous accomplish- 
ments of mind by the ancients are now 
known to be fact—not fable. The 
method whereby these things can be 
INTENTIONALLY, not accidentally, ac- 
complished has been a secret long cher- 
ished by the Rosicrucians—one of the 
schools of ancient wisdom existing 
throughout the world. Write for the free 
copy of the fascinating book, "THE 
MASTERY OF LIFE," which explains 
how you may receive this unique wis- 
dom and benefit by its application. 
Address: Scribe 0. Z.R. 


The ROSICRUCIANS 


(AMORC) 
San Jose, California 95191 U.S.A. 


The ROSICRUCIANS (AMORC) 
San Jose, California 95191 U.S.A. 


E 

E 

| Please send me a complimentary copy of the book 
| "THE MASTERY OF LIFE? 
| Name 
| Address - 
| 

| 
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Portable Refrigeration 


breakthrough 


makes Ice chests Obsolete! 


New Solid State Refrigeration Modules 
no bigger than your watch 


have More Cooling Power than a 10 Ib. Block of Ice. 


Your ice chest is bulky, awkward to carry, 
messy and inefficient at keeping its contents 
cold. You have to buy ice every day, if you 
can find it, throw away the spoiled soggy 
food and drain off the water repeatedly. 


Conventional portable refrigerators are either 
too heavy, too noisy, drain your battery too 
quickly or need to be kept level. 


These problems and inconveniences have 
finally been resolved in one totally new 
product - the Frostpak 12 volt portable 
electronic refrigerator. We believe the 
Frostpak represents such a dramatic advance 
in refrigeration for recreational use that all 
existing methods are now outmoded. 


USES AEROSPACE REFRIGERATION 
MODULES 

The Frostpak cools your food electronically 
with solid state thermoelectric refrigeration 
modules. These same powerful modules are 
used by military and aerospace scientists to 
cool critical components in rockets and 
satellites. They use thermoelectric cooling 
because of its absolute reliability, insensitivity 
to motion or level, small size & weight and 
minimal battery drain. Only the Frostpak has 
these outstanding features. 


WHY IS THE FROSTPAK SO MUCH 
BETTER THAN AN ICE CHEST? 


An ice chest maintains an air temperature of 
50-60 deg. F. Meat and milk spoil rapidly at 
temperatures above 50 deg. F. which is why 
the top of your meat will go bad even when 
it is sitting on ice. The Frostpak maintains 
normal home refrigeration temperatures of 
40-45 deg. F. even in 95 deg. F. weather. You 
can also keep food frozen in air temperatures 
up to 80 deg. F. 


Two of these miniaturized thermoelectric 
modules replace all the bulky complex piping 
coils, compressors and motors in 
conventional portable refrigerators. The 
modules pump heat from your food into 
efficient heat sinks where it is dissipated by a 
quiet fan. They operate on a principal called 
the "'Peltier Effect" - passing electricity 
through the junction of dissimilar metals 
causes heat to flow from one meta! to the 
other. 


The new Frostpak keeps 40 Ibs. of food at 


household - refrigeration temperature but 
weighs only 15 165. Only 21” x 16" X 16" ext. 


THE ULTIMATE 
PORTABLE REFRIGERATOR 


It weighs less than most coolers with a 
block of ice but holds over 40 pop cans 
or 40 ibs. of food in its large 36 qt. 
capacity. Plug it in a lighter socket in 
your car, boat or van or operate it from a 
12 volt battery charger plugged into 110 
Volts. A fully charged 90 amp/hr battery 
will provide 1 to 3 days of refrigeration 
depending on your weather. Draws a 
maximum of 4 amps., averages about 
2 amps. at 70 deg. F. with the thermostat 
on. Keeps your food cold and dry. You 
can keep beverage ice for days in a 
plastic container. 


AMAZING VARIETY OF USES 

Fits into virtually any boat, van or camper. 
Carry it on the back seat during car trips. 
Ideal for fishing and hunting - bring your 
catch back home fresh (a few loads of fish 
fillets could pay for your Frostpak). Use it 
for grocery shopping, medicines, carrying 
film, salesmen's samples. Take it to the 
drive-in movies, auto races and other 
sporting events. With an inexpensive battery 
charger you can use your Frostpak as a bar 
fridge all winter and a patio fridge in the 
summer. Run it in your motel room at night 
and enjoy a midnight snack whenever you 
feel like it. We have customers using Frost- 
paks on construction sites, in workboats, 
laboratories and even in locker rooms for a 
"cold one" after the game. Even sailboats 
with no engine can enjoy refrigeration if they 
have dock power to recharge with. 


BUILT-IN QUALITY AND DURABILITY 
The rugged "ABS" case is filled with the 
best insulation available - rigid urethane 
foam. 11 has a "150 Ib. test " handle and 
non-rusting polypropylene hinge and latches, 
with stainless steel fasteners. The exterior is 
harvest gold with a white interior and has 
4 non-slip rubber feet. Your Frostpak comes 
with a 9 ft. detachable cord which plugs into 
your cigarette lighter. It also has terminals 
for attaching wires directly from a battery or 
fuse panel. The same terminals are used for 
your battery charger clips when operating 
from a charger. A reverse polarity warning 
light & buzzer are included. The Frostpak 
was designed so that the fan motor and 
thermostat can both be replaced by you with 
only a screwdriver. No other service should 
ever be required except for physical damage 
which can be repaired at our depots in 
Batavia, N.Y. or Barrie, Ontario. 


ONE YEAR WRITTEN GUARANTEE 

Your Frostpak comes with a written 1 year 
guarantee plus complete instructions and 
helpful information about batteries and 
chargers. If you need help or advice anytime, 
you can call or write Bey Reed, General 
Manager or Andy Smith, Production 
Manager for personal service. 


21DAY MONEY-BACK TRIAL PERIOD 


Use your Frostpak for 21 days after you 
receive it to be certain that it is suitable for 
your application. If for any reason you are not 
totally satisfied, return it for a prompt refund 
in full. 


BUY FACTORY-DIRECT AND SAVE 
By selling factory direct to you, we can offer 
you your Frostpak at the incredibly low price 


of only $169.00*$5.00 shipping ы 79.00 
in Canada. 


Adjustable Thermostat Option 


For an additional $10.00 you can order the 
Frostpak with an adjustable thermostat in 
place of the standard fixed temperature 
thermostat - order Model РТА. 


PAYS FOR ITSELF 

If you are regularly using ice, your Frostpak 
will pay for itself with the money you save 
on ice, spoiled food, restaurant bills and the 
gasoline used looking for ice. 


Don't Waste Another Dollar 
on Ice! 
Phone your order in collect to 


i ^ эы 


"ioolairon Dept. P 

= INOUSTRIES | = 
56 Harvester Ave., Batavia, New York. 14020. i 
gy Canada: RA не. 3, Barrie, Ontario. LAM 455. 


B Seno me —Frostpak(s) 516900 15179.00 in Canada). + i 
$5.00 each for delivery in USA or Canada(N. Y. and Unt. 
residents add sales tax). 

— | want model F1A and have added $10.00. 


| understand that | may return it undamaged within 
21 days and get a full refund if | am not satisfied. 


lenclose my 21 check CI money order for $ 


mor, please charge my Г] Visa [1 Mastercharge @ 
Acct. No. CONES [| 

= = 

il Expiry date L] Please send brochure only " 

m ' LJ 

| Signature 8 il 
necessary to ship merchandise 

а 

ii Name 

- Address 


А Сиу 


° State ڪڪ ڪڪ‎ Zip асалан 
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UNLIMITED FREE ELELIRILAL ENEROT 


| THERE IS BOUNDLESS ENERGY 
THROUGHOUT SPACE 


TUU ALREAUT UWN 72 А MUCU? ex 


Never stop in a Gas Station again! 
"THE PRICE OF GASOLINE IS A PROBLEM 
FOR EVERYONE!" 


SOLVE IT WITH PEDALPOWER®—exciting new bike drive and 
xcd koi ме а MES. make a MOPED out of ANY bike 


It may be yours for the taking. 
This energy has already been 
tapped by 
Dr. T. Henry Moray. 


515930 


(INCLUDES 
BATTERY) 


Read Moray's "SEA OF ENERGY" 
5th Edition, revised 
This attractive cloth-bound 
400 page book 
will make an outstanding addition 
to your permanent library. 


Gas апа Maintenance bills; TRAVEL 100 MILES FOR A DIME. 
The FUTURE meons of TRANSPORTATION here TODAY! 
ELECTRIC vs GAS—No gas or oil to buy or mix—No irritating / JA] 
noise or fumes—No vibration—No gummed-up parts—No com- B Yg 
plicated maintenance—No flammable fuels (No storage problems). E 4 
HOW PEDALPOWER() ELECTRIC DRIVE SYSTEMS WORK—@ © 
Squeeze single lever handlebar contro! to engage PATENTED* J 
electric drive system to bike's FRONT TIRE. When control is re- “3 | 
leased, drive system disengages completely, so there is no drag ууз. гс i 
and cyclist сап coast down hills or pedal as desired. *Pat. No. 

3,905,442. 


MORE REASONS TO BUY PEDALPOWER® AND NEVER BUY GAS AGAIN 


1. Recharges Overnite for Pennies ON ANY HOUSEHOLD CURRENT— GET 25 MILES per 
CHARGE, 

. Speeds of 15 mph. without pedaling—up to 28 mph. pedaling with power on 

` EXERCISE 15 FUN WITH PEDALPOWER! ELECTRIC BIKES PEDAL EASIER THAN 

MOPEDS. 

STURDY, DURABLE SYSTEM 

screwdriver. | 

. Includes POWERFUL WATER-ACTIVATED 12-volt 34 amp. ELECTRIC VEHICLE BATTERY. 

. GUARANTEED TO FIT YOUR BIKE. ALL HARDWARE AND ATTRACTIVE BATTERY 
CASE INCLUDED. 

TRY PEDALPOWER® FOR A 10-DAY TRIAL PERIOD. YOUR BIKE IS ALREADY У of the 

investment of the LOWEST COST motorized transportation available, NOW YOU CAN HELP 

SOLVE THE ENERGY CRISIS and HAVE FUN, TOO—At a cost you'll most likely get back 

ORDER YOUR PEDALPOWER TODAY. USE COUPON BELOW. 


Write COSRAY, Dept. P 
2505 South 4th East 
Salt Lake City, Utah 84115 
Send check or money order $17.50 


You too can participate in 
further advancement of science. 


$1,000.00 


To be given by 
HOUSE OF MORAY RESEARCH FOUNDATION 
for best theoretical paper 
of explanation. 


Installs in minutes with pliers, adjustable wrench and 


au a Wh 


Contestants limited to individuals 
who obtain application and book 


soon in savings. А "OSRAY 
| | rom COSRAY. 
GENERAL ENGINES CO., INC. 
Mee ar OBÜBE Contest closes Jan. 1, 1980. 
Please Rush Me [] FREE COLOR Booklet 
O A PEDALPOWER® SYSTEM $159.90 Plus $7 
Mame ............ is Shipping Costs 
Check the Type Bike You Own 
7 сото г TO NC RR TN O Man's O Woman's O Trike [] Motocross 
: Credit Card Orders Call 800 - 257-7955 
Сиу... C] MC O BA/VISA О AMER. EXP. 
State .. әй SEM ЗЕ. . EXP. 


(N. J. Reddents Add 5% Тах) Г] Check i ‘Cashier's: Check п ‘Money Order 


WASTE OIL HEATER NEED THREE PHASE POWER 


et ey Smokeless e Odorless ui 
ou can beat the ener crisis "HAS allows vou to operate three 
gy phase motors 14 thru 7' horsepower from 220 ONLY 


in shop, farm, home, or business | | 
Ц , olt single phase power sources. Rugged — heavy 5 
and Heat FREE...use any type | duty — patented unit built tu give many vears of 939° 
Waste oil. DEALERS INVITED satisfactory service. Satisfied users worldwide since 1966. 
Free literature furnished on request. Telphone 305-862-3038. 


LENAN ENTERPRISES | 
Info Box 94 RELIANCE ELECTRIC MANUFACTURING COMPANY INC. 
Rte. 2, 1024 W. Lake Brantley, Maitland, Fla. 32751 


$1. 00 MILTON, WISC. 53563 | 
LIMITED SUPPLY OF 
SAVE т $171.60 PILOT'S GLASSES 


op thief. 


Locks out vent window theft! 


e Fits all vent-windowed vehicles 

* Protects your CB, tape player and 
valuables 

e No-tool installation, takes only minutes 

e Positive action slide lock 

* Chrome plated, tempered steel 


87,000 BTU 


on a famous AVAILABLE NOW AT К —. A É 
REDUCED PAY operation 


TROY-BILT Tiller! 


Only $6.98 per pair 
Satisfaction guaranteed or money back in full 


| Ohio residents add 4 5% sales tax | 
Allow 3-4 weeks for delivery 


These | 
| Send — pair STOP THIEF security locks 


ing anyone —of any age — with any soil — to easily 


have a fabulously fertile, productive garden! For | 


free complete details, prices, write today to: 
TROY-BILT Tillers, Dept. 80026 
102nd St. & 9th Ave., Troy, NY 12180. _ 


precision "8 
Flight — at $6.98 per pair plus $1.00 S & H to O.P.S., Inc. 
Glasses are now | MONEY BACK | Dept PS 
lor only $9.95. If you could buy — | Г] Enclosed is check or money order 
them elsewhere, they would probably cost you over S20 [] Master Charge 
Handcrafted, these glasses feature hardened metal | Four digit Interbank No. — — — 
| lrames (in your choice of gold or silver). Impact-resistant, rj VISA 
ONE HAND! polished glasslenses. And selective ray- screening | Credit Card N Бый 
“ ‚ " s = capabilities (a must for pilots, great for you ). redit Lard NO. - EXDIT8S 
Off Season Savings now in effect! Right Your satisfaction is guaranteed: It you dont find that your | Name 
now is the best time ever to learn about the new Flight Glasses are worth more than $9.95, simply mail 
| amazing TROY-BILT Roto Tiller-Power Composter them back within 30 days. Your money will be returned. | Address — 
. the "breakthrough" machine that's allow- To order, send check or money order (include $1. for City 


posae a and handling) to Precision Optics, P.O. 
ox 14 Dept. Q, Atlanta, GA, 30324. (Please spec 
ify gold or silver frames SPECIAL: Order now and ge! 


| TWO PAIR for only $18 plus one dollar handling charge 


A LIMITED OFFER FROM PRECISION OPTICS 


otate лы кт 


Manufactured by 0.Р.$., Inc 
5800 Lower Valley Pike. Springfield Ohio 45502 — 
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The Sinclair PDM35. 


A personal digital multimeter for only $49 


Now everyone can afford to 
own a digital multimeter 

A digital multimeter used to 
mean an expensive, bulky piece of 
equipment. 

The Sinclair PDM35 changes 
that. It’s got all the functions and 
features you want in a digital 
multimeter, yet they're neatly 
packaged in a rugged but light 
pocket-size case, ready to go 
anywhere. 

The Sinclair PDM35 gives you 
all the benefits of an ordinary digital 
multimeter — quick clear readings. 
high accuracy and resolution, high 
input impedance. Yet at $49.95 it 
costs less than you'd expect to pay for 
an analog meter! 

The Sinclair PDM35 is tailor- 
made for anyone who needs to make 
rapid measurements. Development 
engineers, field service engineers, lab 
technicans, computer specialists, 
radio and electronic hobbyists will 
find it ideal. 

With its rugged construction and 
battery operation, the PDM35 is 
perfectly suited for hand work in the 
field, while its angled display and 
optional AC power facility make it 
just as useful on the bench. 


What you get with a PDM35 
314 digit resolution. 

Sharp. bright, easily read LED 
display. reading to — 1.999. 
Automatic polarity selection. 
Resolution of | mV and 0.1 nA 
(0.0001 H A). 


Direct reading of semiconductor 


forward voltages at 5 different currents. 


Resistance measured up to 20 МО. 
1% of reading accuracy. 


а 


Operation from replaceable battery 
or AC adapter. 

Industry standard 10 МО input 
impedance. 

Compare it with an 

analog meter! 


The PDM35's 1% of reading 
compares with 3% of full scale for a 
comparable analog meter. That 
makes it around 5 times more 
accurate on average. 

The PDM35 will resolve 1 mV 
against around 10 mV for a 
comparable analog meter — and 
resolution on current is over 1000 
times greater. 

The РОМ355 DC input 
impedance of 10 МО is 50 times 
higher than a 20 k (2/volt analog 
meter on the IO V range. 

The PDM35 gives precise digital 
readings. So there's no need to in- 
terpret ambiguous scales, no parallax 
errors. There's no need to reverse 
leads for negative readings. There's 
no delicate meter movement to 
damage. And you can resolve current 
as low as 0.1 nA and measure 
transistor and diode junctions over 5 
decades of current. 


Technical specifications 


DC Volts (4 ranges) 

Range: | mV to 1000 V. 

Accuracy of reading 1.0% +1 count. 
Note: 10 МО input impedance. 

AC Volts (40 Hz-5 kHz) 

Range: | V to 500 V. 

Accuracy of reading: 1.0% +2 counts. 
DC Current (6 ranges) 

Range: | nA to 200 mA. 

Accuracy of reading: 1.0% £1 count. 
Note: Max. resolution 0.1 nA. 
Resistance (5 ranges) 

Range: 10 to 20M0. 

Accuracy of reading: 1.5% £1 count. 
Also provides 5 junction-test ranges. 
Dimensions: 6 in. x 3 in. x 144 in. 
Weight: 6!^ oz. 

Power supply: 9 V battery or Sinclair 
AC adapter. 

Sockets: Standard 4 mm for resilient 
plugs. 

Options: AC adapter for 117 V 60 Hz 
power. De-luxe padded carrying 
wallet. 30 kV probe. 


The Sinclair credentials 

Sinclair have pioneered a whole 
range of electronic world-firsts — from 
programmable pocket calculators to 
miniature TVs. The PDM35 
embodies six years experience in 
digital multimeter design, in which 
time Sinclair have become one of the 
world's largest producers. 

Tried, tested ready to go! 

The Sinclair PDM35 comes to 
you fully built. tested calibrated and 
guaranteed. It comes complete with 
leads and test prods, operating 
instructions and a carrying wallet. 
And getting one couldn't be easier. 
Just fill in the coupon, enclose a 
cheque/MO for the correct amount 
(usual 10-day money-back undertaking, 
of course), and send it to us. 

We'll mail your PDM35 by return! 
For Instant Service, CALL TOLL 
FREE: 1-800-528-6050, EXT. 1052. 
Ariz. Res. Call Collect 602-955-9710 
or send coupon: 


Г Starshine Group. Î 


Dept. 355. 924 Anacapa Street. Santa Barbara. Calif. 93101 


Please promptly send 


Sinclair PDM35 Digital Multimeteris) @ $49.95 (plus $3 shipping and 


insurance leach. | have the option of returning ut within I week of receipt for an immediate refund. 


O Also Send AC Adaptoris! @ $4.95 eu. 
Г] Also Send Deluxe F 
5 


added Soe Case @ $4.95 eu. 


O Check or Money order Encl. (Calif, Res. add 6% Sales Tax! 


O Charge to The Credit Card Checked Below: 


O BankAmericard/V isa O MasterCharee (Interbank = 


1 American Express O Carte Blanche 
Credit Card # 

Name 

Address 

С пу States Zip 

Signature 


| O Also send 30 kV probe @ $29 


Diners Club 


Fap Date — 


Telescopes... 
Telephoto Lenses... 
Binoculars... 


Celestrom 


Photo's 
by Celestron 


Send $2.00 for 32 page 
full color catalog on how to 
select and use a Celestron 
telescope 

tre 

miii- 


P Celestron 


Dealers Y Celestron International 
Inquiries M 2835 Columbia, Box 3578-E 
Invited \ Torrance, CA 90503 
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LEATHERCRAFT CATALOG! 


The Tandy Leather 

catalog has everything you need 

for designing and making a collection of 
leather handbags, wallets, moccasins, belts 
and much тоге. Write for your free 


Tandy Leather Catalog today or for faster 
service call toll free: 


1-800-433-7110 


„= IN TEXAS CALL 800-792-8798 


(ma 


wey 2808 Shamrock 
n AE. Dept. CPSM 
Fort Worth, Texas 
76107 
Please send my FREE Tandy Leathercraft | 
catalog. 
Name. 


Address 
City .. 
State 


"Siela p 
Аѕеә 4104 


peuBisep ase pue uoissiuisueJ1 pue suibua MA 2015 e asn Ләц | 
i314) 031313HM-3334H1 SIHL 01108 


"әри pue ріпа oj језгшоцџоэа pue ип} әле $851] AAA 2EIA-IAA 


ип} 10} AWOOL uodnoo eui pues ‘Ajquwesse-awoy 


WIL-MAC PRODUCTS, INC. 
1721 WHITTIER ST. DEPT.PS 
COSTA MESA, CA 92627 - (714) 645-5730 


Send $2 for color catalog and full details. 
Send $8 for illustrated assembly manual 
(refundable), 


Name > = 
Address 
City 
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If youre into fitness, 
Bullworker puts 

Ж: in only 

5minutes a day: 


"Looking for a fitness program that's fast, easy and gets results 
right away?," asks fitness expert, Bob Breton. “Bullworker puts 
it all together. In just 5 minutes a day you can give your body a 
complete fitness workout: shoulders, back, arms, chest, ab- 
domen and legs. 


It's fast: each exercise takes only 7 seconds, once а day. 


It's easy: any man between 15 and 65 in good general health 
can run through the whole program without getting tired. 


You see your progress right from the very first day on the built- 
in Powermeter gauge. After two to three weeks of training, most 
men can expect to measure an extra inch or two of muscle on 
their shoulders, chest and biceps—and an inch or two less flab 
around the middle. 


And that's just the start: there are specialized exercises for 
building-up or trimming down any part of your body you want to. 
What's more, since Bullworker training is progressive, you 
perform better each time. Yet the training always seems easy 
since with every workout your strength increases by about 
196 —that's an increase of up to 5096 in the first three months. 


See your strength "| earn my living by keeping execu- 
tives in top shape," says Bob. “Му 

GRO WING customers want results and they 
day by day on the want them fast. | recommend Bull- 
built-in patented worker for one reason only: because 
POWERMETER | it's the most advanced fitness trainer 


on the market and you better believe 
it." 


To receive complete details about 
Bullworker Fitness training, mail cou- 
pon for FREE BOOKLET today. No 
obligation, no salesman will visit. 


à 


Ба 7 
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FREF BOOKLET BULLWORKER SERVICE, Dept. Bw3246 


201 Lincoln Blvd., P.O. Box X, Middlesex, N.J. 08846 
Please send me my FREE full color brochure 
| 24 pages of 
| action photos 


about BULLWORKER without obligation. No 
salesman will visit. 

in full color 

show you how Name please print e 


to build a 

powerful body Stree Apt. No 
in just five 

minutes a day City 


© BULLWORKER SERVICE | 
201 Lincoln Blvd., P.O. Box X ^ 
Middlesex, N.J. 08846 


Stata e D 
Canada: Home delivery duty paid, Ask for FREE booklet. 


ALL NEW GUIDE 'N SCRIBE | 


ELIMINATE BE HINVERINS 
ON PANELING 
AND DOORS! 


Cut >> 
те. Clean _ = 


Drill Your 
Own Water Well 


50..100...200 Feet Deep. ow | 
SAVE HUNDREDS OF DOLLARS! || ~ ча 


HEVOLUTIONARY DEVICE 

You can tap the vast supply of good, clean, | for short and long cuts, cross-cuts, 
pure water beneath the surface of your property angle- cuts, tapers, bevels, scores & grooves 
and have all the water you need! CHECK THESE FEATURES... 

Invented over 15 years ago, the Hydra-Drill сё One Special 
has been used by thousands of people all over М2 »cribing 
the world to drill water wells for home and My) Device < 
garden. It can also be used to drill horizontally Two efficient (out-of- 
into hillsides to form free-flowing springs. Amaz- the-way) CLAMPS with 
ingly it is almost as easy and inexpensive to op- Instant luster ДЕ " OTEDIS 
erate as a power lawn mower. | 

If you eni to know more about this wonder- Two 5' GUIDE BARS with SURFACES 
ful way to drill your own water well and have a 


WITH «оон 


SOARES 


от 


CONNECTOR for cutting up to 10' lengths. 


lifetime supply of water for just pennies per day, Se 

then do yourself a favor. Write or call for FREE Use 3 with all portable. === 
fully-illustrated information including the book- ¢ î sabre & Saws, routers & gate knives 
let HOW TO DRILL YOUR OWN WELL. The 0—2) BE | | Ses 
information package will be rushed to you by 
return First Class mail. 


All included in special :2995 plus $2. 


introductory offer at... postage and 
Packed in sturdy carrying case. handling 
Satisfaction Guaranteed. . Order Today! 


Deeprock Mfg. Co., Opelika, Alabama 36801 
Phone Toll-Free 


u mon 
CLIP COUPON AND MAIL TODAY! 


Send your check or money order to: 
PENN/SCARF MANUFACTURING, Dept. 5-2 
561 W. Covina BI., San Dimas, Ca. 91773 
Cal. residents add 696 sales tax 
Offer good in Continental U.S. only 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
-l 


| Deeprock Mfg. Co. Dept. PS68 
Opelika, Alabama 36801 


Please mail your free information kit immediately. I 
understand there is no obligation. 


Print Name 


Address 


City State Zip 
e 1978, Deeprock Mfg. Co. 
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BASEMENT TOILET 


Flushes up to existing sewer or sep- | 
tic tank by powerful, self-contained 
pump operated by normal water | 
pressure. No digging up floors. Clog 
resistant, easily installed. Make | 3 
basement into game room, den, 

apartment with private bath. Eins available. 
Write for free literature. 

SANDERS, Dept. l-26, Box 92102, Houston, Tx 77206. 


F * zi CE T B eco = ; 
r Ag Ems t 1 = z i с р, 1 


SWITCHBLADE Ia Bice! 2.95 


e 312” Track 

e Complete 
Instructions 
e Ride Behind It! 


VIRGINIA! One of the projects that makes the 
live steam hobby so exciting! The book Build- 
ing Virginia is almost a Cookbook on machining 
each part. Get a copy—find a neat hobby! 


Your Satisfaction Guaranteed 
Caldwell Industries 


603-609 E. Davis St. 
Luling, Texas 78648 | 


FOOL YOUR FRIENDS. NOVEL & USEFUL. PUSH 
THE BUTTON AND COMB BLADE SPRINGS OPEN. 
9" OVERALL LENGTH WITH LOCKING DEVICE. 
MODEL . M-10-PB $2.95 EA. plus 30€ postage 


WESTBURY SALES CO. 373 Maple Ave. 
Westbury, N.Y. 11590 PB-6-PS 


con’ ELECTRIFY 
| YOUR BIKE! 


Powerful Palmer bike 
and trike drives tame 
tough hills. No pedaling 
required. Fits all bikes, 
adult trikes. Installs in 


Save assembly costs 
when you build the 
groundhog Semi-Kit til- 
ler with easy-step in- 
struction sheet and 
common tools in just 


| [] Building Virginia 
hrs. "Earn" $10-$50/hr. assembly time. (Û 


[] Model Stationary & Marine 
Steam Engines 


minutes. Recharges 
overnite. Travel 10 miles 
for a penny. 


FREE BROCHURE 


MONEY BACK GUARANTEE! 


PALMER INDUSTRIES 
P.O. Box 7075 e Endicott, N.Y. 13760 


World's Oldest Manufacturer of Bike Power Kits 
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features tough 5 H.P. Tecumseh or Briggs & Stratton 
engine, chain drive transmission, V-belt clutch, | 


optional reverse. Tilling depth and bar height adjust 
to 15 points. 14"D. slasher tines till 26", 14" or 
optional 36" swath. Blades bite 9" deep, yet even 
ladies can handle groundhog. Groundhog converts to 
walking tractor for other attachments including 
hiller and dozer blade. Tiller kits start at $199.95. 
Write: CARL HEALD, INC., Dept.PS-6 
P.O. Вох 1148, Benton Harbor, MI 49022 


[] MINNIE Steam Tractor 
Building ! 

[] Model Four Cycle Gasoline 
Engines 

[] Building a Small Lathe .. 

[] Clockmaking for the Amateur 


10.95 
[] How to Make an Electric Clock 3.95 
Name 


—— — ——. Address 
City 


Build a Grandfather 


be QUALITY 
Мы» GRANDFATHER 
=r CLOCKS AT 
FACTORY DIRECT 
PRICES. 


а Completely finished 
and assembled 

B Kits with pre-cut 
parts 

B Beautiful solid 
woods (walnut, oak, 
or cherry) 

п Solid brass West 
German movements 

ш Other clocks 
available 

ш Prompt delivery 
Money back 
guarantee 


Send for free brochure. 
Теерпове inquiries 


208/943-8839 or 943-5081 


Dealer Information Available 
on Request. 


ee CLOCK COMPANY 
DEPT. PS-6 


P. O. Box 998, Foley, Alabama 36535. Visit 
our showrooms, Highway 59, South of Foley 
and Highway 98, Fairhope, Alabama. 


PROTECT YOUR BASEMENT 
FROM FLOOD 
DAMAGE! 


we + Тһе SUMPIT™ Submersi- 
a ble Sump Pump is de- 

signed for long, depend- 

able service. Lightweight 

[just 15 Ibs.]. install it 

E. yourself іп any sump 

pit. Operates quiet- 


d iy. efficiently. 12 


limited unit 
warranty. 


month 


FEATURES: Powerful 1/3 hp., 115-v. motor e 14" dia. 
threaded discharge port e Automatic on/off controls 
e ULL. listed 8 ft. power cord 


SUMPIT™ Assemble-It-Yourself Kit. 
Kit contains simple instructions for assembling the 
pump in minutes. Motor & control, factory assembled. 


ACPCO, 1295 Hamilton Ave.. Lorain, Ohio 44052 


ккк — ee ت س س‎ аа 


Г] Please ship me: SUMEN Pump(s) 
fully sse bled @ $5550 e 
SUMPIT Kit(s) tod 50 ea. 


Ohio residents add 4% sales tax. All freight prepaid in 
continental U.S. Make Check or Money Order payable 
to: ACPCO 


[] Please send free brochure. No salesman 


3 
L| 
1 
і 
і 
{ 

will call. і 
f 
{ 
! 
| 
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(Print Clearly) 
Name 


Address 
City, State, Zip. 


RETURN TO: 
\ ACPCO. ОРТ. P.S.. 1295 Hamilton Ave.. Lorain. OH 44052 y 


NOW! LIFT? 


WITH // 


) A TON 
GONE HAND 


| | i | $ out this little brute, attach to the nearest tree, 
WITH AMAZING 1-8. d 
raising a sweat! 
jacket and weighs less than a pound, will 
easy as lifting a child. Lift a ton of freight. 


pull the nylon cord with one hand and ZAP! 
CKET HOIST! t 
PO : | ia i 1 This powerful multiplying ratio block-and- 
make you as strong as 7 men! 
i Haul the engine from your car. Move huge 


D | ` Picture your car stuck in a ditch. You pull 

You pull that car out of the ditch without 

PE tackle that fits in the pocket of your hunting 

With it, you can hoist a 250-pound deer 

a-— M rocks. You name it. Complete with 65-ft. nylon 

© Т1 | rope, and aluminum and stainless steel block- 
| k EM and-tackle. Only $9.95 


The "йш Sung Шдез Inc; Dept. 102, 
49 Riverside Ava., Westport, CT 06880 


r ORDER TOD ] 


| 1) | The JOHN STURGES HOUSE, Inc. Dept. TH-119, | 
wy | 49 Riverside Ave., Westport, CT 06880 
[| | Please rush. KET HOIST @ $9.95 | 
4 stage & handli ү; | 
& І ЕЎ E rder two for only $18.95 i 
13 | We pay postage. Sorry, no C. 
i 'lenclose O check O money order for $i | 
4 | OR, CHARGE: | 
4 | О BankAmericard/Visa C] Master Charge 
M | Carte Blanche Г] Diner's Club | 
à | О American Express | 
Т C. l Card Мо. ............. Exp. Date ..... і 
Clear а field of Load or unload "me | 
tree stumps. your boat trailer. i'm Interbank He енда нн | 
| ' \ , Signature "RETE. eris | 
PRINT Name | 
Е Address | 
State Zip i 
Lift a CT. RESIDENTS ADD SALES TAX 
Lift a Kin A Lift 2000 Ibs. ef 
deer for ings freight. ui چ‎ LL Jonn Sturges tic House, e em d 
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| ee the NEW Bonair Seasled. The most hilarious and excit- 
ing water sport invention in years. Towed behind any boat capable 
of pulling a skier, the seasled takes up to five riders at once, adding 
group fun never before possible. At slow speeds, it’s safe for children 
and grandmothers, but at high speeds it provides thrills that even 
expert skiers appreciate. The inflatable design won't injure riders 
and the 50 Ib. package stores in about the same space as a suitcase. 
Introductory quantities are limited, so write today for full details. | 


— Eee eee eee Eee eee — nn a Se ھھھ‎ 


Suite 22F, 15501 W. 109th St., 
Lenexa, Kan. 66219 Ph. (913) 888-8484 


МАМЕ „ 
STREET 
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* * Macte | i 
х GOVT. SURPLUS + n 
: 14 Most-Asked Questions About 
k x "4O0SI-ASNKO estions ou 
Ж * 
А : Poli Radar Speed Trap 
* SAVINGS TO 90% * | Ice ye Y & 8 m E 
* їй 
è . How many radar traps are in operation? Thousands — . . . and how the new LongRanger ''Early 
i INDUSTRIAL MFG. cd and 2,000 are added nationwide monthly Warning System™ detects police surveillance 
bd BARGAINS IN MARINE • . Over 6.5 million speeding tickets were issued in 1977 equipment before it detects you . . . 
AIRCRAFT « AUTO e * — Why will even more be issued іп 1978? Cities and Тһе advanced microwave antenna detects signals at 
E ; * | | ' ; 
H WARE states, to qualify for Federal roadway funds are en- several times the distance the radar will begin clocking 
* ARD A _ Ж forcing speed limits by issuing tickets (mostly in cities — you, even when signals bounce off cars, against hills and 
T Send 50€ (or $1 for fast delivery) А and suburbs at speeds ranging from 30-45 т.р. NOT from buildings. 
only on the highways.) To alert you, a blue light flashes on and a buzzer sounds 
* * AIRBORNE SALES CO. Dept. Р5?8 J . What does the law say about radar detection? — as you approach the radar unit. 
$8501 Steller Dr. PO Box 2727. Culver City, СА 90230 Ж} Nothing. It's legal to own and operate a detector. Equipped to mount on dash or clip onto visor — plugs into 
ж Satisfying Customers Worldwide Since 1945 +} | ‚ Why own а radar detector? A detector helps you drive cigar lighter (no batteries needed). Has over twice range 


defensively and avoid expensive speeding tickets that ої models that cost much more. 
add "points" on your license and raise insurance. One year limited warranty. Try it for 10 days. Your 


SPECIAL DIRECT-TO-YOU PRICE Satisfaction guaranteed. Compact: only 1x2xB inches— 
LONGRANGER X BAND weight just 8 ounces. Order now! | 


by! AÁiprAnD 
б J combination NDASH 


IN-DASH 


» plus $2.95 shipping & handling (lll. residents add 5% sales tax) 
$795 Thousands sold nationally at $129.95 = 
Handles 98% of all frequencies muc 


LONGRANGER X & K BANDS 

| 95 plus $2.95 shipping & handling 
$1 29 (il. residents add 5% sales tax) н 
Handles al frequencies — 
for inter-state drivers 


TOLL FREE 
Credit card orders call 800- | 
621-8318. Illinois residents call 800- 
972-8308. Ordering by telephone saves 
time — speeds your order! Send your check 
or money order, or charge preference to: 
American Products American Express 
5550 N. Elston Ave. Master Charge 
Dept. Z VISA / Bank Americard 
Chicago, Illinois 80630 accepted 
Give account number and expiration date with order 


List Price $359.95 


99% 


! Post 
While Supply Lasts. i Paid 


Designed to fit even sub-compact cars / CB cir- 
cuitry in separate "black box" unit for ease of 
installation / L.E.D. CB channel indicator, AGC, 
ANL / Lighted dial, stereo light / Tone, 
volume, balance, tuner & fader controls / CB 
standby switch permits CB operation while 
listening to AM or FM / Remote plug-in micro- 
phone w/2-way, 2-button electronic channel 
selector, squelch control, push-to-talk bar / 
Complete hardware, connector cable, etc. Easy 
to follow instructions / Midland nationwide 
warranty. 
| ےک‎ Ue ne eL Lc cero ee EUIS EUN ct С 
ACCESSORIES... 


AM / FM / CB Antenna Medalion 5'4" Co-Axial 

(mounts like reg. car Speakers. 10 oz. mag- 

antenna), List $39.95 nets. List $39.95 pr. 
now $29.95 now $19.95 pr. 


PA. Res. Add 6% Sales Tax 


"A MUST FOR 
— ALL POWER 


і 
as | 1 i 
A W&M EN C 
-a & TERPRISES, IN =. l| : TOOL USERS 
ШЕ 1965 Pioneer Road (215)675-6900 I MAKE YOUR OWN NE | Use "STRATE-CUT" Cutting Guide with 
t сс Huntingdon Valley, Ра. 19006 i Anyone Can Do It! any portable circular saw, jig saw or 
т с Name | Looks Like Stone! Feels Like Stone! оор Rea Ta Ko rouges to зш 
im = En or short cuis and portaodiliity. amps 
oz в Save Thousands of Dollars! Rip 4'x8' sheets down the center; trim 
e ;it ; à 1/16" off a door, Make precision 90" 
> L Stat | | I* made the stone on the fireplace shown in the мы е eth eee does Re 
— — = - mE s — == — = _21р = -I | photo—all оп my own... with ordinary mate- grooves. Unbeatable for scoring wall- 
rials . . . and all for less than $50—laid perman- board. Guides utility knife. Here's how 
Is just den | 2 
ently in place in my home! Looks and fee this sturdy aluminum tool works: 
Model 70-D like real fieldstone, with differences of color | ! 


and texture—just like real stone! 


DIAL CALIPER | invented the process. It's so easy, anyone can 
| do it! Patent Applied for 1977 *(& Darrell Wright 1977 


5%" RANGE You can vary the colors, shapes and textures — 
to suit yourself—to look like fieldstone, flag- (1) Patented connector joins and aligns 
| stone, granite, brick, quartz . . . even limestone! (2) two 51" guide sections with four set 
«$100 Postaar Use in oors and out; to cover fireplace, barbe- screws (3). C-clamps (4) attach guide 
3 for $36.00 cue, foundation; frame window wall, make flag- to work. Tool follows guiding edge (5). 
x Post Paid stones, cornerstones, planters, chimney stack, Clamps and illustrated instructions in- 
EE ый Cni. TTA. | fishpond . . . accent rock gardens! cluded, only $19.95. We pay handling 
Measures: Inside, outside, depth & step MMC, . SATISFACTION GUARANTEED 100% and shipping. Send check or M.O. to: 
| able, rust proof, patented construction. New CUSTOM STONE, Fox Bay Road, Dept. K2, Box 23426, Milw., WI 53223. MONEY 


SCH LESINGER'S FOR TOOLS LTD. Dealer Franchise Inquiries Invited. U.S.A. ONLY. 
1202 Utica Ave.,Brooklyn,N.Y.11203 
(212)451-2556 198 | POPULAR SCIENCE 


Speaking of Conversation Pieces! 


...Now You Can Own a Piece of History 
THIS IS THE AUTHENTIC ORIGINAL 
PAY TELEPHONE — COMPLETE WITH 
GRAFFITI, UNRETOUCHED AND 
IN GUARANTEED WORKING ORDER 
- UNBELIEVABLY PRICED AT | 


Only *59°° 


The DEFIANT woodburning stove 
е Panli a rome OM e | 
American manufacturing plant in the past 70 years” 

=NEW TIMES Magazine 


| Choosing next winter's 
warmth starts now. 


WHILE SUPPLY LASTS! 


Grand old pay phones retired from public service. Enjoy 'em as you 
remember 'em. Original finish — NOT repainted, with minor mars and 
scars of passing years. (Sorry, not responsible for graffiti!) 

Parts renewed or replaced where necessary. Fully tested, guaranteed 
in perfect working order. No coin needed—but don't tell guests or kids! 
Just plug inta any standard jack and bank coins toward phone bill. 
Huge capacity for nickels, dimes and quarters. 

AN INVESTMENT as well as a novel decoration. Identical phones 
sell for much more than our low direct-to-you price. Collector's treasure— 
bound to gain in value. Quantity LIMITED- Order Today! 


If you ve sworn you'll never suffer through another 
bitter winter of ever-rising fuel bills, the time to start 
planning is now. 

We want to help byteling you about two Supe 
efficient | stoves that together have 


become a standard of excellence among wood heat | = In BEIGE or GREEN .......... ERATE Only $69.50 
enthusiasts. They are the Defiant Parlor and its READY TO 4 DeLuxe CHROME (Very Scarce) . ...... T $99.50 
Our stoves are the first airtight, all cast-iron and PLUG-IN and USE LONG ISLAND PHONE Co. 121 Lakeville Rd., New Hyde Park, М.Ү. 11040 Dept. PM-037 


Compatible with all phone 
companies equipment. | 
SATISFACTION GUARANTEED 
ar return within 30 days for 
full refund of purchase price. _ 


Please send me: 
__ PAY TELEPHONE(S) [Black] at $59.50 у” Shipping. Handling: } 

| __ O Beige C Green PHONE(S) at $69.50 $7.50 per Instrument | 
. DELUXE CHROME PHONE(S) at $99.50 


the / controlled woodstoves made in 
America. Both are fully baffled, with pre-heater air 
passages and secondary combustion chambers to 


Jessie Hie bá т | 

55 loa rge-size | | 

doors open or off, you can "um your feet at a FOR SPEEDIER DELIVERY | & МАМЕ = =H дй Ape 

ces open [PHONE TOLL-FREE AND CHARGE IT!) | aooness | 

Nisi. more abot the тилинет | Sorry, No C.0.D.s np 5 "MASTER CHARGE 
корто нс ач (800) 645-6276*| | ше: اس‎ 

and color literature to: Orders Accepted 24 hrs. — 7 days Sign 


. | Credit Expire Г] VISA Г] AM EXP 
Vermont Castings, Inc. *N.Y. STATE ONLY: Card Мо. — — 5. Date ___ [J DINERS CLUB 
Dept. Ps-1, Randolph, Vermont 05060 Call (800) 3311000 jl m ( N.Y. ONLY: Add 4% state tax, any local tax) ee 


Start your own | 
money making business! 29. 


| Hundreds of Belsaw trained men 
have succeeded in this fascinating „ CIL B 
and highly profitable field. | 


YOU Can Do It Too! 


та =H Ыр 

includes dd Never batare have money-making opportunities been so 

| , а ee € great for qualified Locksmiths. Mow lucrative regular 

ah eo het m lock and key business has multiplied a thousandfold as 
per opone millions Shek more protection against rooming crime. BOOKLET! 

| Yet there's only one Locksmith for every 17,000 people! ч 

Train FAST at Hama - Callect CASH PROFITS Right Away. 
You're “in business” ready lo earn up to $12.50 an hour 


= = i a dm і > 
customizing plans Ru s „ү ж ош EI M 
| i x | | СРЕ Take advantage of loday' 5 unprecedinted opportuni iti ies 
= in Locksmithing for year-round EXTRA INCOME in-spare- 
lime—aor fulltime in a high-prolit business of your own, 


It's already No. 1 in Shooting rr] | [| | оз migs ийешолы Key Machine ewen you win N FUL 
Еип: {һе hard-hitting, freon-pow- | pis simple, ‘liustrated lessons. Шз expert MET Tells how you quickly 
ered M19-A BB submachine gun, : | THÉ MONEY COMING IN! deal for retirement good les petiit она 055 
! + ү 1 i. in d prar 1 
with a over’ ey of 3,000 rounds | a 1 ALL SPECIAL TOOLS AND EQUIPMENT INCLUDED! d funte business ol 
рес iu " and range nays п 00 BS PRO KEY ATR, r gil Send for your 
yards! And now you can to 2-3 : MACHINE § 4 SX coupon copy today! 


your shooting fun by customizing TS M19-A Annihilator YOURS S 
| Accredited Member 


with easy, step-by-step plans to Ги om m uml b a UU UN RN RU M. AAA uA | TO KEEP! GA ; National Home 
make the M19-AH Assault Weapon ! LARC INTERNATIONAL Dept. PS6 Mee sip a uw JE MU onay Study Council 
(shown above), M19-AT Tommy ! ^9.89x340007,2640 S.W. 28th Lane, Miami, FL 33134 merum ^"^ O RISK BELSAW INSTITUTE 


1 | i i fetta weit pow 
Gun or M19-AMP Machine Pistol. ue over veld veces am аы Fd ot a sot h a m mE ur UM 

| All three plans (reg. $3) are now Enclosed is O check O М.О. for —— M19A poem -— ETE 
| included for a limited time only at BB Submachine Guns at $31 each, including 3 customizing 


no extra charge with your order: 1 Plans, to be shipped prepaid. IFREE! — BELSAW INSTITUTE | 1 

| Only $29 plus $2 handling, ship- Name | | | " K 119H Field Bldg., Kansas City, Mo. 64111 : 
ping for each M19-A BB Sub- xdi {з " Please rush FREE Book "Keys to your Future.” ү 
machine Gun and plans—BBS and T = | | а" : 
freon not included (freon usually р 5 N | 
available at auto, air condition- А | 1. money in ! 

| SNMP Locks. Ай, 

ing and hardware stores). Florida residents add 4% sales tax to total. - ine almost i 

== — Р Р = ә = : im start! — Crmy-gTATE-ZIP f 2 ا ج‎ 

: = = шш иш шш a эш шз шз эз иш шш иш пш е 


эѓа таас IAMINI 
The Most Revolutionary 
LEVEL & INCLINE 
MEASURE 
Ever Made! 
IDEAL FOR: 
Contour Plowing 
Carpentry 
Brick Laying 
ena — 

I 
Ete. $4995 leatherette 


plus $2.00 påh case $4.95 


This simple yet amazingly accurate instrument in- 
dicates level and measure incline down to a frac- 
tion of an inch. Makes bubble type or string levels 
obsolete. It not only indicates level, but shows ex- 
actly how much correction is needed. Just one 
person, using the split-image transit and target 
| supplied with it, сап perform any levelling, incline- 
measuring job quickly, easily, accurately—meas- 
ures inclines down to the thinness of a dime at 25 
| feet. 

Send Check or М.О. 10 day money back guar. 


J. W. HOLST, inp. "РИ a730 


ast Tawas, Mich. 48730 


Use your custom plan or select one - ours. 
Cedar or Pine Log homes, leisure homes, 


and cabins from $3900. Plan book $3.50. 


§ Dealership information pack $5. 


Log Homes 


Route 2-PS6-D- Plymouth, W! 53073 
Please send СО Dealership information pack $5. 
Г] Plan book $3.50. 
Enclosed is $ 
Name 
Street 
Town 
State 


Great Energy 
Crisis Opportunity! 


The popularity of wood burning 
has generated tremendous demand. 


| Be self-sufficient now. 
| Send for Free Booklet. 


August West Systems, Ini 
| Box GOST 
Westport, CT 06880 


MINI-DOZER for landscaping, gar- | 

A dening, mowing. 7 to 16 hp. 
Over 30 attachments. Unique, 
popular, easily assembled 
= Kit Factory direct 
savings. Odd 
job and resale 
opportunities are 
great. Send now, to: 


-— c 


a ee o 1 aei ee мың тың LL шыш шшш ш шыш „шр эш LLL шшш: 


r 
i STRUCK KIT, Dept. PS68 Cedarburg, Wis, 53012 - 
: L] Cane showing dozer kit construction & uses 


П 
! [] Complete Plans for fabricating dozer tractor 
! ` from local materials — $7 (refunded on any 
purchase). 


| 

| Мате 
| Address 

| City, State, Zip 


ee 
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EASY FUN AND BIG PROFITS 


Collect gem & mineral treasures. Cut & polish beautiful gemstones. 
Create valuable genuine gemstone jewelry for yourself at about '4 the 
jewelry store price, or sell this fine jewelry for big profits. Catalog only 
$2.00 or information brochure .25€. Introductory offer—order 12 
unassembled assorted gemstone stick pins, easy to assemble in 30 
minutes. Complete with stick pins, gemstones, jewelry cement, 
instructions, and 130 page catalog $63.00 value only $19.99 post paid 


in USA. Send to Baskin & Sons, Inc. Dept PS 732 Union Ave. Middlesex | 


NJ 08846 
UNIQUE SPORTS CAR KIT 
for VW. Fun, E. Build. 
„ог Уй, Fun, + wid. Laser 
ies au {шр кеч, атый nans vnd carr ۴ f 
917 


Dealerships 
Available E Enerpases Inc. 
ы Depi. P5678 
690 E. 3rd St. 


“If 1 had the tools and materials 
to build my own bike from 
scratch, I don't think I could build 


one any better." John Jurenka, 
Santa Monica, CA 


save assembly costs when you build your} 
rugged work or play machine (in just 6 — 12 
hours) with an easy kit from Carl Heald, Inc. 
Choose from 10 bike, 8 tryke models; engines 
from 5 to 16 H.P. All have Comet torque 
converters (no shifting); full suspension 
(smooth nde); tubular steel frames (shrugs off 


| rough going). Optional electric start, lights for B | 


Ncensing, other accessories 


SS NEW VT-1012 
(10-hp) 

SUPER 

5 BRONC 
EE EN shown with 
= accessories 


Special Offer 

— One FREE 

ACCESS Ory 
4 with bike or | 
BR  iryke order! 


eald, Inc. 
Dept. PS-B6, P.O. Box 1148 
Benton Harbor, MI 49022 


"Write today for free brochure 


Carl I 


Introduces 

The Boxer 

The Starlor 

The Fireplace/Stove 


. . . new products, definitely worth investigating. 
Contact your local participating dealer or get in 
touch with us, about off-season discounts, too. 


Box 127-YD 
La Farge, WI 54639 
(608) 625-4430 
Dealer Inquiries Invited. 


z Print For Profit 


| Cards, Stationery, Envelopes, Adv- 
ertising, labela, tickets, Q.. LL, cards 
announcements, greetin , sympathy 
prayer cards, taga, ete. ave money, 
| Жш Own a Printing Business 

"E We supply everything direct from 
factory only. Easily followed rules. 


Kelsey IM. SPIT Also raised printing like engraving. 
[n | get Have home shop. Add toincome. Seni 
yes T 255 for ecataloy, KELSEY PRESSES 


78-CF, Meriden, Conn. 06450 


A BUSINESS OF YOUR OWN 


REPAIR HYDRAULIC JACKS 
Earn while you learn at home. Millions of 
jacks in gas stations, trucking firms, etc. 
need servicing. We show you HOW. Start 
spare time in your basement or garage. 
Big opportunity for mechanics. 

QE A Write forfolder No. PS6, and free bonus offer 
MP di^ HYDRAULIC JACK REPAIR MANUAL CO., INC. 


О. P. O. BOX Je STATEN ISLAND, М.Ү. 10314 


CLOCKS 


FOR FUN or PROFIT! 


Let KLOCKIT supply you 
with the BEST Clock 
Movements and Acces- 
sories on the market. 
The 4 Jeweled Model 
154 Battery Clock move- 
ment is manufactured in 
Wisconsin. That means Ё, 
LOW prices, GOOD qual- diii 
ity, and IMMEDIATE delivery! One for 
$6.95, five at $5.85 ea., ten at $5.40 
ea., twenty at $4.95 ea. ‘FREE HANDS! 
KLOCKIT also offers superb quartz 
movements, battery pendulum move- 
ments, dials, numerals, and a large se- | 
lection of hands. 

Write or call today for a FREE CATALOG 


to: 
KLOCKIT, P.O. Box 629, 
Lake Geneva, Wisc. 53147. 
Call: 414-245-5305 or 414-245-5332. 
(for faster delivery send 35£) 


Smia! MICRO-RADIO $13** 
Mew integrated crcutr chip tow makes possible 

а high quality ultra miniaturized AM radio only 
sx Ta X 1%"! Built-in bar antenna and sensitive 
turner pull in stations with amazing clarity, Uses 2 
standard hearing ad batteries (incl), Carphone 
lnc) Type, Keychain provided. 

Only $13 985 рїш $1.60 airmail postage & hole. 


© PHONE-SECRETARY 


"Phone Secretary” automatically starts tape 

recorder when phone is aree cx] & ops vy Pr 

E $19" hung-up. Records all conversations, A perfect 
a. note-taker, Easily connects any phone & recorder 


[Provided plugs Nit to any rerorders}, For business, 


for security. 
Only $19.95 plus $2 airmail postage & ndig. 


sensitive VOICE-CATCHER É 


Automaticalhy forms of your Tape recorder by 
sound & stops recorder 3 compds after sound dis 

appears, — Records all sounds & conmersations 
Sensitiity is adjustable to activate by "пег 
wore fo lond vipe”, For security, dictation & 
conference, Work with recorder which has "remote " 
park. Only $20.95 plus $3 airmail postage & hadli 

send check or money order to 


SUZU KA 397 FUTO. KOHOKU-KU. 


YOKOHAMA 227. JAPAN 


CLASSIFIED 


O-P;P OORT У MART 


А-1 CHRISTMAS GIFTS 


TRAMPOLINE Kits (Jumbo 6' X 12' 

$129.00). Free literature. Trampoline 

supplies PS. 13617 Highway 138, River- 
GA 30298. 


1 А UTOMOBILE S 


ELECTRIC Vehicle De А. Journal, 
Ordering information, 31.0 Propp. 
1935 Orchard, MeMinnvil e, OR 97128. 


RETUNING FOR MAXIMUM ECON- 
OMY. Average NUR e un increase 55%, 
horsepower 5-1 tails Free. Tech- 
"Lo ras Box 9 88C. Columbia, 


KARTING CATALOG, 116 poses of 
suppli and 


5 parts. Send $3.00 for catalog. 
G.E.M. Products, Box  845-S, Carol 
Stream, IL 60187. 


UNIVERSAL Wrench, fits 34" 
13/16". $5.95. Enterprises, 5807 Eric 
St., Portsmouth, VA 23703. 


USED CAR BUYING GUIDE, Save 
money, Avoid a lemon. $2.95. Auto- 
tech, P.O, Box 4272, Allentown, PA 


18105. 
INCREASED Mileage, Power, Engine 
Micro- Lon The 
Teflon® Engine d 
Now $9.95 Postpaid. National Energy. 
186D Seaside, Milford, CT 06460. 


TRUE or False? 50 mpg carburetors. 
Box 206-8, Berea, KY 4 403. 

ELECTRIC MINICARS . YOU BUILD. 
Book, $3.00, 3E ucc Box 19409А, 
Зап. рк СА 92119. 


PC NOW! ey YOUR Sum 
ELECTRIC . 


Menlo Park, CA 3408s ? 


COOL-FIL 


RAS. 


AUTO-TRAN SMISSION 
COOLER FILTER 


è ОП circulates in a heavy 
finned Aluminum base that dis- 
sipates the heat similar to 
alr cool heads. 

è Filters out grit that trans 
sereen can not. Uses standard 
engine type spin-on oll filter. 
Easily installed. 

s Will definitely give your 
transmission a big edge for 
longer smoother cooler service. 


TREM PRODUCTS CO. 
7 Page St., Bedford, Ма. 01730 


2 AUTO SUPPLIES & 


EQUIPMENT 
ALTERNATOR /Generator Rebuilding 
Book. Details: радарни, Box 5686, Las 
Vegas, NV 89102, 


HYDRAULIC JACK чүш kits, parts 
and sup ppHes. Кас а 00, Hydraulic 
Jack Packin Co., General P.O. 
Box 3, Staten Island, NY 10314. 


AIR CONDITIONING Specialty Tools 
for Automotive Mechanics at Discount 
Prices, Send $1.00 for catalog. Asso- 
ciated Distributors, Dept. 40 
Augusta St. Cincinnati, oH 45202. 


quem — тилин — ———— m mm. 


і ‘AUTO BODY 
‘REPAIR 


i by Duenk, Williams, Brooks 


1 The BEST BOOK AVAILABLE on the > 
н subject, according tothe PROS! — , 


1 COVERS ALL PHASES OF AUTO BODY REPAIR | 
» AND REFINISHING... from repairing small 
1 dents to replacing body panels! 


| eSTEP-BY-STEP PROCEDURES, hundreds of draw- 
ings and photos. 


| *SPECIAL HIGHLIGHTS to look for include shrink- 


CHAS. A. BENNETT CO. 
809 W. Detweiller Dr.. 
Dept. 80, Peoria, IL 61614 


ing sheet metal. . . vinyl top service . . . 4 
I automotive electricity . . lacquer and enamel I 
I refinishing . . . special ‘finishes and custom! 
| work. 
1 «PLUS ... has shop organization and manage- ! 
ment . . estimating .. OSHA rules . . glossary. 
ү 478 pgs. $13.20 ppd. , 
^ Send check or money order with this coupon and | 
1 Your name and address to: 

I 

I 

П 

1 

І 


سا 


CLASSIFIED ADS $4.25 per word, per insertion. Minimum 
10 words. Payment with order, or charge to your Visa or 
Master Charge. First word in bold capital letters, rest of 
ad upper & lower case. Other bold cap words, $1 per 
word extra. Bold headline or white space, $18 per line. 
CLASSIFIED-DISPLAY $235 per inch, per month. Adver- 
tisers using a P.O. Box number must furnish complete 
name and street address for our records. 


CLOSING DATE for August issue (on sale July 24) 
June 8. Send orders to Classified Adv. Dept., Popular 
Science, 380 Madison Avenue, New York, NY 10017. 


DRIVE IT LONGER—SAVE ON REPAIRS 
WITH А HAYDEN. 9 out of 10 transmission 
& engine failures are caused by overheating. 
With a naydan oil cooler you can stop over- 
heating—drive your car, van, camper, motor- 


home or motorcycle twice as long. Write for 


| free booklet. i 
Hayden Trans-Cooler, ne., Dept. P6 
1531 Pomona Road, Corona, Ca Ca. 91720. 


3 AUTO TRAILERS & 
CAMPERS 


LEARN RECREATIONAL VEHICLE 
SERVICE! Easy home study € 
prepares you to repair your own R 
enter this exciting and profitable basic 


ness! Free Information! RV Training, 
Dept. F19, 5015 N, Darfield, Covina, 
CA 91724. 

BUILD your o — Camper — 
Trailer — 5th Wheel — Motorhome — 
Pickup Cover — Camping Trailer — 
save $$$ — Kits — Plans — Ful 
Size Patterns, Send $1 for  R-V 
Kits /Equipment Catalog. Van Conver- 
sion Plans $5.00. GLEN-L  R-V's, 

Bellflower, CA 


9152PS Rosecrans. 
90106. 


4 MOTORCYCLES, 
BICYCLES & SUPPLIES 


S300. "Guaranteed. 
e, Atlanta, GA 30306 


VEHICLE ELECTRIC MOTOR PLANS 


$3.50 PP. Box 1045- 
73010. P568, Norman, OK 


Easy to Bulld PLANS 


GO KART 
MINI BI 


RR RE ж BR 


127 SAIL BOAT ..... 
SAIL BOARD ....... й 
PONTOON BOAT . i 
=A 8'-HYDROPLANE . 
2 People MINI JEEP 
THREE WHEELER A.T.V. .... 
SNOWMOBILE SLEIGH 2 
FRONT TRACTION GO-KART W/ 
GEARLESS DIFFERENTIAL $10.00 


MINI VEHICLES PLANS 
Dept. À, 
Chazy, N.Y. 12921 


5 AVIATION 


PROPELLERS for  airboats, 
copters, sleds, aircraft. Hubs. Lowest 
prices. Informative catalog $1.00. 
Aerial Propeller Co., Box 692, Green- 
ville, TX 75401. 


BUILD - One-man JET HELICOPTER! 
Easy, inexpensive. Detailed plans, draw- 
ings . $6.00. Helicraft, Box 3053-A, 
Redondo Beach, CA 90277. 


AIRBOAT, Propeller, Engines, 
Mounts, Supplies Corvair, V-W C 
sions, Removable ves, Cata log 
$2.00. Socks Maxwell Box 3301-G, 
Worth, TX 76105. 


EyrO- 


POWER JET 


Length—22" Max. Dla.—21/^ 
Wt.—10 oz. Thrust—4 Ib. 
Fuel—asoline 
Equipment needed— 
Welder & amall lathe 
(234" swing). 

Build your own working Jet Engine e Has one 
moving part a flat steel valve ж Works on the 
resonance principle e Easy to build e Power 
your model: Boat - Car - Copter - Plane Etc e 
Ideal engineering project e Plans & step by step 
instructions to build & operate this unusual en- 
gine $4.95 ppd. Bill Atkins, Box 587, Dept. 
6A, Van Nuys, CA. 91401. 


5A HOVERCRAFT 


NEOVA II VW Hovercraft Information 
$5. Neoteric, Terre Haute, IN 47804. 


BARTLETT FLYING SAUCER - ultra- 
light hovercraft powered by ordinary 
lawn mower engine easy to build - 
fun to fly - kate plans - k 
- photos - supply sources and 


instructions : 
PO Box 156- , Silverdale, WA 08383. 


GREAT New Model Copter Made of 
Aluminum, Wood, Steel. 12” Blade 
Flys Beautifully, $8.00. Mollys PE: 
P.O, Box 8592, Canton, OH 447 


AERO-CAR ‘inary £ or built 
ools, Lawnmower 


Send S.A.8.E. 
for data sheet 


plans and booklet $6. „95. Aero-Projects, 
5118PS, Clin 


Box on, NJ 08809. 


Al Hovercrafts speed to 60 mph on land, 


Plans all sizes. Catalog $1.00. 
Hover Plans 
Box 281, Cordova, IL. 61242 


6 ASTRONAUTICS 


ANTIGRAVITY Propulsion Device. 
Free Brochure. RDA, Box 873-N, Con- 
cord, NC 28025. 


and operate. 


BOOMERANGSI PRO-RETURNING!! 
Championship designs — books, Order 
Free catalog. BoomerangMan, 312 Park, 
Monroe, LA 71201 


AURE AME REM roug aii 

ROCKETS. Send $1.00 for model 
rocketry magazine, ans, catalog, 
more. Nationa Association of Rocke- 
try, Box 7255, New Providence, NJ 


a — o RR EE 

SPACE TRAVEL. "'Slose геп Еа 
sonalized, usefu n close encou 
$5.00. Synergy, Box 561, San Ramon, 
CA 94583 


FLY YOUR OWN U.F.O. 


Stops traffic, Baffles neighbors. First rotating space | 
age flier with more action than any other kite. 
| Rotates: with whirring sound at high speed. Climbs, 
darts, and ‘dives. Printed with flying saucer detail 


that flashes in bright sunlight. Wingspan: 24 inches. 
Attracts and excites birds. Send check or money order 
for $4.50 postpaid to: 


Invader Turbo-Kite, Box 6058, 
Sylvania, OH 43560. 


water, ice, snow. Cost less than boat to build | 


7 BOATS, INBOARDS & 
OUTBOARD MOTORS 


SAILBOATS: 6'. $1,295; 21° - 
1,985; 26’ - $3. © 65: 30' - $9,995. 
ave 52 000 - $15,000 - more! 7 fac- 


erglass models, Easy 
talog, Luger, De T8 
3800 ‘West Highway 13, Burnsville, "MN 


* 


BOAT PLANS . FRAME KITS . FULL 
SIZE PATTERNS! Huge 128-page cata- 
jg Sailboats - Powerboats - Inboards 


i 
boats - Runabouts - Skiboats - Work- 
boats - Hydroplanes - Tunnels - Pon- 
toons - Sportfishing boats - 8' to 49’. 
Easy, proven methods especially for 
amateurs include step-by-s ctori- 
al instructions, BOA UILDI G SUP- 
PLIES - C-Flex - Airex - Gl 


Marine, 9152 Rosecrans, Dept. SP, 
Bellflower, CA 90706. 
FREE catalog. Wholesale Marine 


stainless fasteners. Aron, 61B, Mastic 


Beach, NY 11951. 


EVINRUDE 1977 Sarees , . AM 
sizes . . handing 
McCulloch parts . , Elec 
Merrick Road, Lynbrook, "NY 11563, 


OUTBOARD Motor Parts. Huge in- 
ventory of reconditioned DEG a 
Tremendous ШЕ... МЕ 
1657, Largo, FL 3 


ELECTRIC trolling outhoürdx. Under 
$100.00. TLE Supply, 2030 Byron 
Avenue, ‘Elmont, NY 11003. 


CANOES . KAYAKS - KITS . Moulded 
fiberglass - canvas - plywood - world's 
largest line - 35c literature - with 


boat builder's manual $1.00. CLARK. 
CRAFT - 164 Aqualane - Tonawanda - 


cec i . RESINS - foam - glass 

- ерон t, . Factory prices 
=- $ 00 dor literature - CLARKCRAFT 
341587 Aqualane - Tonawanda . 


BOATKITS . PLANS - PATTERNS - 
FRAMEPACS - World's lar rest cata- 
logues - 300 modern ''oneo te 
designs in Abergiess - plywood - Bteel - 

tepbys Ге) 


- powerboats - inboard -  outbourd - jets 
= cruisers - sportsfishers - houseboats - 
daysallers - - runabouts - sailboats - 

ers - trailersailers - motorsailers 


2.00. ! 
Tonawanda - New York 14150. 


CAROLINA DORY/SKIFF 19 
(20 MPH/20HP 25 MPH/35HP) 
Builders Plans only $10.00 Alr Mail 
$12.00. Free Plan “Gloucester Gull’! Row- 
ing Dory with 180 page Portfolio 48 Plans | 
15/45 ft. Dories, Sharples & Skiffs, Power 

il. Action Photos & Dory Lore, only 
$5.00 Air Mail $7.00 

TEXAS DORY BOAT PLANS 
Box 720 Galveston, Texas 77553 


8 BATTERIES, 


GENERATORS, ETC. 
AC ENGINE generator 2500 watts 


$298, JJ PITT ise Box 693, Osh- 
kosh, WI 54902 


9 ELECTRICAL 
SUPPLIES & EQUIPMENT 


ENERGY Saver Cuts Air Conditioner 
Consumption 28%. Plans $2.00. Box. 


| 144, Placentia, СА 92670. 


11 DO-IT-YOURSELF 


SAVE buckets of money! Eliminate : 
basement problems forever! Free details.. 
EVANS, Box 662-S, Elyria, OH 44035. 


IMPROVE WINDMILL EFFICIENCY u | 
to 30%. Details $2.75, S.R.. Box 4-B: 
#102, Mesilla Park, NM 88047. 
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Redwood. No cutting. ‘easy “assembly, “All 
hardware included. Removeable bot- 
toms. Start at $2.50. Send 25c for il- 
lustrations. Alfra, 140 Horton Ave., 
Portchester, NY 10573. 


"IMMEDI- HOT" = Turn on the tap, 
have hot water 'immedi-hot'ly. Pays 
for itself in energy, water, time saved. 
Parts, installation and instructions - 
$19.95 . .. "IMMEDI-HOT", Р.О. Box 
1172, Youngstown, OH 44501. 


MONEY-save hundreds yearly heating, 
cooling. All fuels, Simple ''you-do'' se- 
. 25 years proof. Detailed draw- 
ings $2.00. Aranda Wholesale, Box 
722, Houghton Lake, MI 48629 


SWISS MUSICAL MOVEMENTS 
easily installed in your own creation, 
$6.95, Catalog $1.00, Refundable with 
order, World Ec Music Boxes, Dept. C, 
Avon, NJ 0 


CONVERT PORTABLE 
SAW. Most functions RADIA ARM. 
Under $10. Details— photos $2. Dave 
Blair, 1230 Grant #407-PS, San Fran- 
cisco, CA 941 3 3. 


CONCRETE DRIVEWAYS, PATIOS, 
WALKWAYS, STEPS, ETC. Beautifully 
illustrated Manual on how to grade, 
order, place, and finish concrete the 
professional way: plus many different 
designs showing exposed aggregate 
concrete. simulated brick, etc, Mail 
$4.95 check or money order to ‘The 
Concrete Man". P.O. Box 1181, De- 
catur, GA 30031. 


STRIP FURNITURE FAST, Wash 
away old varnish. Local materials, 
cheap. $5.00 redeemable, CHISUM'S 
pri Box 878, Jacksonville, ОК 


EASY How-To Legal Books. Free 
Details. Hamilton Press, Box 458-Р5, 
Allenspark, CO 80510. 


HOMEBUYERS INSPECTION KIT. 
Hoe A. prerequisite, Manual 
$5.00. Rei Box 24626, Kansas City, 
MO 64131, 


SOLAR-Powered Food Dryer; Smok- 
er. Build for under $25, Huge capacity. 
Sanitary. Heat Storage allows 24-hour 
operation, Plans, instructions, economy 
Du. 35. 00, Solar Innovations, Вох 

401-PS, Harker Heights, TX T6541 

INSTALL IT "YOURSELF in your 
present home, A BUILT-IN VACUUM 
CLEANING SYSTEM. 3 HP motor-Life- 
time و‎ rre . NEW SIMPLIFIED in- 
stallation, WHOLESALE PRICES. Send 
$1 (refundable) for complete informa- 
tion package, Cyclone Products. Pomp- 
ton Lakes. NJ 07442, 


5 LASER/SOLAR PLANS $8.00 
WELDING-Burning Laser $9.00. Cat- 
alog $2.00. Booksellers. Box 10095. 
Claremont, CA 91711. 


custom plans, Resi- 
Send $1.00 for 
E-Scapes, 
OH 


LANDSCAPES, 
dential, Commercial, 
information, questionnaire. 
2800  Ferncliff (PS6), Dayton, 
45420. 


BUILD Your Own Solar Heat Sys- 
tem. Less Than $500.00, Plans, 
Instructions $2.00, Solar Systems, 
ao Orchard Lakes. St. Louis. 

FREE CATALOG. Solar, wind books. 
Save! "Catalog," 5305 Broadway. 
Sacramento, CA 95820. 

UNDERWATER ENGINE now off pat- 
ent, Many more inventions you can 
make and sell without fee. Monthly, in 
American Patents Newsletter. 
. Send now, check,' Master 
BankAmericard, Guaranteed. 
Matawan, NJ OTTAT. 


Charge, 
PO Box 56. 


CHIMNEY BRUSHES 
“CHIMNEY and FLUE WIRE BRUSH. 
ES". Remove dangerous creosote. Get 
full chimney draft, Keep it safe. Litera- 
ture and Deicke. Send 25c {no stamps) 


to W.F. nders Compaus, Box 211P, 
Springfield, MA 01101 
ELECTRONIC Tracker. Quickly lo- 


cates anything. Plans $5.00. Weston, 
Box 31116, Billings, MT 59107. 


PICTURE THIS! 

FRAME your favorite photo in a 
beautiful wooden frame, For daos 
easy instructions send $2.0 to: 
Revco. Box 153, Bethalto, IL 62010. 


BUILD your own sofa, loveseat, chair 
—free brochure, Keller Furniture Co., 
P.O, Box 91645, Tacoma, WA 98491. 


ELECTROPLATING, Complete Text- 
book. All Metals, Electroplate Metallic / 
Nonmetallic Items, $7.00. Details Free. 
MES Box 95P, Palm Bay, FL 32905. 


vices, super sensitive directi 
and high powered lasers, micro-mini-voice 


transmitters, ultra sonic devices, super hi igh 
{= 


voltage generators, intrusion and sensing 

vices, scientific personal protection items. 
and many other hard to find products. Send 
$1.00 for catalog: SCIENTIFIC SYSTEMS INC. 
се ue 16^ Amherst Prof. Bidg., Amherst 


ERU LAR 


MO | 


LUST w i CIC 


ANY TAPE RECORDER INTO 
RECORDING ONLY WHEN 
SOUNDS OR VOICES ARE 
PRESENT - automatically pre- 
vents dead tape time - hooks up in 
seconds - complete ready to use 
with simple instructions. 

Order Model #TR1 for automatic 
TELEPHONE recording ... $19.50 


Order Model #МА1 for automatic 
recording using standard MICRO- 
PHONE pickups ........... $49.50 


send check or money order to 


SCIENTIFIC SYSTEMS 
Р.О. BOX 716 • AMHERST, N.H. 03031 


PUMP 
DRAIN « IRRIGATE 
CIRCULATE • SPRAY i 


Heavy-duty rustproof ball- 

bearing pump. Stainless 

shaft. 1 HP 1200GPH 60' high Mes 

or 3000 СРН 25'well. 5200 GPH max.114" 
1"out. Belt or direct drive. Use М WP ór largus. 
'"5ney back guarantee P'pd cash with order $19.95 
LABAWCO Вох 35.BelleMead,N.J. 08502 


e- LASERS UNLIMITED 


* CONSTRUCTION PLANS — with 
parts sources 
40 Watt CW COs Laser ........ 
100 KW Nitrogen UV Laser .... 
Helium Neon Gas Laser 
Solid State Laser Rifle 
Solid State Laser Pistol 
Dye Laser : 8 
Pocket Laser .................... 5.00 
COMPLETE ITEMIZED LIST of all 
laser companies with addresses, phone 
numbers and available specifications 
sheets 00 | 
LIST OF BOOKS, REFERENCE ATA 
AND GOVERNMENT INFORMATION 
on latest laser developments — auto- 
matic updating available .......$4.00 


LASERS UNLIMITED 
BROOK ROAD, MONT VERNON 
NEW HAMPSHIRE 03057 


| TECHNICAL 
SECRETS! 


@@ALTERNATOR SECRETS: Get 3 Kw 110 
volts from auto alternator! Build power plant— 
charge batteries, weld, run power tools, lights! 
Get 110 volt AC for transformer devices (not 
motors)! for windmill use! Eu cus- 
tom regulator! More! New manual LI 


FREE INFORMATION! WRITE! 
SECRETS! on lathes, motors, blacksmithing, 
electric cars, wood stoves, alternate energy, etc. 
Unusual books and manuals! All Guaranteed! 


IS WIND OR SOLAR ENERGY 
FOR YOU? 
NOW TEST BEFORE YOU INVEST! 


New, low-cost, self-powered instruments for 
metering and recording WIND or SOLAR EN- 
ERGY. Easy to use. Obtain accurate, on site, 
measurements of available energy. FREE 1М- 
FORMATION. 
Morrill & Associates, Int., 
Box 1382, Corvallis, OR. 97330 


E. FREE ELECTRIC POWER 

mo FROM THE WIND! 

NEW? LOW-PROFILE WINDMILL 
zo Tt. dia. Vertical Axis Design develops up to 


97600 WATTS of FREE 1zvoit Electricity, 
NEW INVENTION uses high torque, low speed 


arms, with hinged flaps [a new principle], te 
crests the worlds only PRACTICAL wind gen- 
erator. Bulit from plans, 
| INFORMATION: $3.80: VIP ENTERPRISES = 
PLANS: $20.00 © P.O. BOX 17011 н | 
п SALT LAKE CITY, UTAH 84177 i 


AUTO ALTERNATOR 


TECHNOLOGY HANDBOOK  — 
Is more than simple secrets! Use ENGINE or 


| WIND POWER to provide REGULATED 120v 


Ac/Dc up to 100 A (12kw)! It also has rewinding 
and core modifications techniques! (A First) Use 
auto regulator or build with IC chips. Plans, sche- 
matics, and detailed hookup instructions! Large 
explanatory booklet— Satisfaction Guaranteed 


$5.00 p 
ESSCOA / pub. div. BOX 2004 
MT. VER , N.Y. 10550 


[EREE 


field. 


Enjoy free heat & power. Sand for 
energy Encyclopedia. Complete list 
of Mfg., cost, specifications, on ali 
alternate sources of energy - Plus 
Booklet of Plans available for do-it- 
yourselfers. 

Energy Service 
51 Maple St., Wilton, N.H. 03086 


WIND GENERATORS | 


P n 


4 & 20 KW, Parts for Jacobs 
Info Packet $2.00 
Paul Biorn 


DAKOTA WIND AND SUN, LTD. 
Вох 1781, Aberdeen, SD 57401| 


Country Living Needs 


Coffee Mills, Kraut Cutters, Oil Lamps, Oak 
Kegs, Churns, Copper Kettles, Wash Pots, 
Wood Stoves, Harnesses, Windmills, Plows, 
Pumps, Cider Presses, Canning Supplies, | 
Hardware, & much more! All New Goods. | 
255 page Illustrated Catalogue $3.00_ | 
| CUMBERLAND GENERAL STORE еа 

Dept. Pé Rt. 3 Crossville, TN 38555 а 


12 HOME CRAFTSMAN 


"GETTING Started in Stained Glass" | 


50c. Whittemore, Box 2065X, Hanover, 
MA 02339, 


CATALOG FULL-SIZE FURNITURE 
PLANS - $1.00. Refunded with first 
order, Traditional, Early American, over 
150! Furniture Designs, 1425 Sherman, 
Dert. CS-78, Evanston, IL 60201. 


OOD . Domestic and Imported 
Nr ponen 4000 items! Clock, musical 
instrument kits. Tools . discount 
prices, Hard-to-find hardware, 152 page 
catalog 50c, Craftsman, Dept, ЕХ-68, 
2729 Mary, Chicago, IL 60608, 


1600 CATALOGS listed and described. 
Sources for everything imaginable. 


$3.00. Put ir die Box 24413E, Oak- 
land, CA 94623. 


VENEERING 
CATALOG 


varieties world's rarest 
pre-joined veneers, 

B, broad choice 
wood band & art inlays. Tilus- 
trated in fuli color — at rea- 


sonable prices. Learn how to create 
beautifully veneered furniture, bond 
Catalog 


vousars, simply, Instantly. 
аи simplified contact cement method 
mat you Ыы, fast, Send for free cat. 

Бий ко, MORGAN, Dept. POZK56 
E. ! Ky. St., Le Louisville, Ку. 40204 


12A FOR THE HOME 


AMAZING wood heater . automatic 
forced air - heats entire home - 2 models 
from $249.00 - Write Box 3, Rockton, 
IL 61072. 


FLUE-Z Chimney Cleaner. Cook, MN 


55723, Send $1.00 for information, 

Patented. 

13 TOOLS & 
мсн 


BRAND TOOLS 
WHOLESALE! Many Closeouts. 


BELOW 


(refundable), Herrema Tools, Box 103. 
PS, Hudsonville, MI 49426 


BANDSAW BLADES, Any Size, Free 
dpt В Bandsaws, 8921hy49, Sonora, 


STAINLESS STEEL screws, nuts, 
таша. Sizes #0 to 2" Diameter. Free, 
10 page. Illustrated Price List. Fastening 
per eee Box #151B, Cheltenham, РА 


LATHES - Unimat, 
line. Metals - 
$1.00. Campbell, 
OH 45505. 


1600 CATALOGS listed and described. 
Sources for everything imaginable. 
$3.00 MASTERLOG, Box 8441365, Oak- 
land, CA 24623. 


METAL cuttin tools, Drills, Mills, 

саре, Dies, Etc. Discount catalog. $2. 00. 

den State Industrial Supply Co., P.O. 
[e 7146, Belmont, CA 94002. 


BANDSAW, cut 6" wood, 3" steel. 
Get clear detailed plans to convert old 
12" wood saw for both. Send $3.00 to: 
BANDSAW, 2125 Fern Street, Eureka, 
CA 95501. 


AYRES SCREW AND HUT SHOP 
TYPE 316 18-8 Stainless Steel 
Specialists. Write For FREE Catalog. 

P.O. Box 663, Merrifield, VA 22116. 


Maximat, Sher- 
Micrometers, Catalog 
1424 Barclay, Spring- 


poner oF pone Plans $3.00. 


Over- | 
runs! Unbelievable Offers! Catalop $2.00 | 


ш ae. ae! 
pr 


mou 
tore: Catalog "$1 „00. o Milling, Вб Б Box *13. 
Cedar Rapids. IA 524 ы 


ROCKWELL, —— Taiko pi licator. 
Dunlshaper. Box 1388-5, Puplic ES 


bar and 


FREE Catalog——Steel T 


sheet — Write: 
Knoxville, IL 61448. 


NAME BRAND TOOLS at 

PRICES! Catalogue $1.00 Saat жга ml 
National Tool Liquidators, 32 Dogwood 
Torrington, 


NEW Si 


POWERFUL 
CLAMPING 


CT 06790. 


: ADJUSTING 
Lever Wrench-from 
one size to another, All 
automatic. Lifetime Guarantes. 
10" 47.95 Р.Ра, Other sini avanti. 
Halo Enterprise P.O, Box ВВВ 


Marianna, Pia izadi 
14 ENGINES & MOTORS 


REWIND car generator sor 110 V.A.C. 
Schmauss, 
Cass St., Tampa, Pen 33602. 


HOME REPAIRS, 
REMODELING 


DIRTY CHIMNEYS START 
Avoid disaster. 


15 


FIRES. 
New 32-page bulletin 


shows safe, effective ways to easil 
clean dirty CIBE x MAJOR CAU 
| best time 


i, $1.00. ё 
Charlotte. A 05445. 


15A ENERGY SAVING 


P. Dept, 81106, 


details recautions. $2.00. SOL- 
SOURCE, ox 4168, Santa Rosa, CA 


UNDERGROUND HOMES. The ener 
efficient, low maintenance home of 

future. ыш ti үз. different Бшш. 
advantages ап sadvantages. 

595.00 to: Underground Homes, P.O. Fox 
1346-S, Portsmouth, OH 45662. 


ai 


AUTOMATIC STACK ARPER and 


FUELMISER reclaims chimne heat 
thermostat, Dealers invited. ties d 
Distributors, 1830-S, State St. t 


кесеги. РА 17520. 


landscaping, heating and 
cooling “systems, etc. Send $6.00 to: 
Box 3026, 


ee ae Homes, Р. ©. 


For A 2350 Sq. Ft. 


Inground, Home. 
70°+ For 15c Рег 


Day. In Below 


SAVE 30% Of 
с. When You Bar-B-Q. Send ae To: 


Catharines, Ont., 


FREE Solar Heat for 
Pools. Floating cover (: i das 
raises temperature 10-15 го 
logue 50c, Carleton Solar idees. 
m pm Wood, Wilkinsburg, PA 


| SAVE $10 min. per month on electric bill. 
| GUARANTEED! or money back. UL approved. 
$29.95 plus $1.50 shipping. EXPANDING 
| FOAM stops air infiltration. Also an adhes've. 
One 18 oz. can cured foam equals 25 tubes 


) plus $1 ship- 


11 az. caulking in volume. $9.9 
ping. 


National Distributors, Inc. 
Р.О. Box 330, duoi, eros Vermont 05452 


ALTERNATE 
ENERGY 


SOLAR WINDOW SHADE: Make or 


Works like ord 
window shade. Fits standard 38 in 
window frames. Instructions. Brack 

and pulls included. Quality Materials 
$19.95 plus $2.00 stage, Sunwise 
Products, MacErud Orp., O. Box 
431104, Miami, FL 33143. 


HYDROGEN - Make your own fuel. 
Electrolyzer Construction Plans, $10.00. 
L. Spicer, Lineville, IA 50147. 


FREE Electric from new patented 
heating system. Design, Information, 
Rights; $8.00, Lavery, 424 S, Mt. Ver- 
non Ave., Uniontown, PA 15401. 


FREE ENERGY! Make Hydro Dien Plans fuel. 
Convert your home, automobi 

and instructions. $10. 00, RDA, Box дала 
Concord, NC 28025. 


15B 


Веро 986 
Гарасу. Write: Box 3, 


- 100 шмш tO gQOOC GAIO 
Rockton, IL 


MASCOT WOOD - BURNING BOILER. 
5, 000 ВТО", firebrick, automatic 
ermostat. Dealers wanted, Hiestand 
jistributors, 1830-5. State St. 
Petersburg, PA 17520 


WATERWONDER pumps 5000 gal- 
ons per i sd WITHOUT ELECTRICITY. 
Plans Waterwonder $125.00. 
D&P, ne OTP, Forest City, NC 28043. 


co OMPLETE Story of Active апа 


for new 


City. M 88061, 


ALTERNATE ENERGY PLANS: Wind- 
tronics, Converters, Solar Greenhouse 
Plans, Complete listing — $1. 
Signs by Ours, Box 370, Parsons, WV 
56481. (See Feb. Popular Science page 


NEW Windmill Effectively Multiplies 
speed Of Moving Air, Making Wind- 
mills A Truly Viable Energy Source. 
Patent Pending. Photos, Plans, $8.00. 
Lavery, 424 uth Mt. Vernon Ave., 
Uniontown, PA 15401. 


SOLAR peray - Inventor's Kit - 
with E ype solar cells 21у 


9.9 
Include $1.00 shipping. 
Box 10471, Glenda e, ТА 91209. 


SUN ANGLES FOR DESIGN 

NEW book includes  sun-position 
'harts and design applications. 55. 
Robert Bennett Architect & Engineer, 
з Snowden Road (PS-1). 
wyd, PA 19004. 

ENERGY Savings Simplifled. Easy. In- 
expensive energy saving suggestions for 
home use. Booklet - $2.00. Write - 
Energy and Environmental Consultants, 
Dept. 201, Р.О. Box 2, Boston Branch, 
McKeesport, PA 15135. 


SOLAR HEATING 


COMPONENTS FOR THE EXPERIMENTO 
OR THE PROFESSIONAL 


DIFFERENTIAL CONTROL 

TTL circuitry e Adjustable «Power awitch with indicator® 
Override switch » Output indicator è Sensors included 
Fits 4 x 4 box * Handles 1/20 H P. pump or blower (for 
higher loada use with relay rack) WD.12-5$32.95 


RELA'Y RACK 


ОРОТ #10 amp contacts Fita 4 x 4 bor WH-1 $8 95 
SEND CHECK OR MO WILLTF 
or write lor catalog 1927 CLIFTON 


ROYAL OAK, 
MICHIGAN 48073 


SOLAR BOOKS 
First time ever all significant books on 
solar energy available by mail from a 
single source. Send for our com- 
prehensive catalog. including solar 
energy conversion tables and detailed 
descriptions of most books. Send 
for catalog. Refundable. ENERGY 
BOOKSTORES, Dept. PS-14, 4525 
Comber Ave., Encino, CA 91316. 


Mich.cresidents add 47 tax 
Add 5: for ship and hand. 


AIR CONDITIONING BILLS TO Ü HI GH 7 


YOU CAN DO SOMETHING ABOUT IT! , 


NEW 
"HOW TO REALLY SAVE MONEY AND 
ENERGY IN COOLING YOUR HOME”, 


Genuinely DIFFERENT method (NOT insula- 
iar ELMAN SIMPLE. and so EFFECTIVE 
that ЕЕ the atie lan. Sabsfaction 
or money back 

Sand $8.85 plus $1 shipping MJ. add 5". tax 


CHESTER CO. BOX 86-5, MIDOLESE X. N-I OBRA 


17 BURGLAR/FIRE ALARMS 


QUALITY Burglar - Fire Alarm Equip- 


ment. FREE Catalog! Steffens, 
624G, Cranford, NJ 07016. 


ELIMINATE VEHICULAR TRESPASS 
DM WOODLAND ROADS, Protect vour 
second home, and/or equipment 
vandals, burglars, Installation 
$76.00 up. Write for folder: CABLE- 
GUARD SYSTEMS, INC. 42-5 Alco 
Place, Baltimore, MD 21227. 

STOP THAT THIEF, New compre- 
nensive burglar alarm system protects 
ar CB, Stereo, Trailers, even Bat- 

егу, WRITE NOW for DETAILS. 
Punkins World. 125 5, High Ave., 
Port Washington, WI 53074, 


PROFESSIONAL Burglar . Fire Alarm 

uipment at Discount Prices. Catalog 
$1.00 Ете] кеши». Box 146-07, 
Sheffield. MA 0125 


18 CAMERAS 7 PHOTO 
SUPPLIES 


PHOTOGRAPHIC SHOPPER published 
monthly, over 50 pages, 6/ year. 
Leta Box F-7, Titusville, FL 


19 MOTION PICTURES 


UNUSUAL movie supp lies, Free circu- 
N T Esoh, 47th Holly, Kansas City, MO 


SUPER 8 bag eek and 16mm 
full length features and digest films in 
оог and black/white. Rock movies, 
lack Nicholson, Sherlock Holmes, Bo- 
art, Selznick, hundreds of titles. Free 
llustrated catalog. Niles, Box 1576-Р5, 
3outh Bend, IN 46634. 


VIDEOCASSETTE-SUPER 8-16MM EN- 
TERTAIMMENT! Free Catalogs. Speci- 
[у format. Cinema Eight, Box PS. Ches- 
ler, CT 08412, (203) 526-9513, 


| - No Limit!) Big "PE 


Bala Cyn- | 


Box 


35mm color s'Ude duplicates made 
on EMTACHROMET™ film, audio cas- 
sette duplicates on MEMOREX tape, 
from your originals. Superb quality, best 
prices anywhere, related services, 23 
years experience. Free slide sample, 
Free test coupon, World in Color. 60 


Cedar Street/Box 392 (АМ!, Elmira, 
NY 14902. (607) 732-0715. 
FINISHING, 


20 PHOTO 
` PHOTOCOPIES, ETC. 


LOOK! Save 70c on Money Saving 
Offer! Kodacolor rolls developed with 
Jumbo Prints . 12 Exposures $1.55, 
Exposures $2.55 (АП Taie Postpaid 

counts. En- 
Wisconsin Film, 
01, 


close advertisement, 


Dept. O, LaCrosse, WI 546 
21 HOBBIES & 
COLLECTIONS 
COLLECT Military Medals, List 50c. 
Timon. Box  387PS5, Baldwin, NY 


COLLECTORS, novice or expert, be- 
come part of our new collector's 
digest, Details $1.00. Sunview Press- 
Dept. 23, 1401 Sunview Road, Cleve- 
land, OH 44124. 


23 MINERALS & 
PRECIOUS STONES 
PANNING, MINING, TREASURE, 
Catalog Free, Mining, Box  64-PS, 

Nampa, ID 83651. 

СООП PLATINUMI! Klondike gold 
separator. Patent U.S.A. (1977), In- 
formation, $2. Mintod Industries Ltd, 
Box 131. Delia, Alberta, Canada TOJ 


24 ANTIQUES, RELICS & 
INDIAN GOODS 


INDIAN and Eskimo, relics, list free. 
Arrowheads. $5.00 dozen. Folsom 
210.00 each. С. Secrist, Deerfield, MO 


25 FORMULAS, PLANS, 
ETC. 


_ 8000 MONEYMAKING Formulas - 
Catalog/Manufacturing Secrets $1.00 
(Refundable!): GWA6, Box 193, Brook- 
field, WI 53005. 


ANY Formula, $10.00. Catalo - 
Manufacturing Treatise $1.00, Belfort, 
Box 568, Chicago 60690. 


26 SCIENCE & 
CHEMISTRY 


KRYPTON LASER POSTERS at last! 
New, Unique prints, Special $5.00 offer 
includes the large incredible laser poster 
"Deep Space  Abstractions" an our 
introductory laser products brochure. 
Art Creations, Box 968, Grand 
, ND 58201. 


NEW 176-page catalog listing thou- 
sands of chemicals, glassware and lab 
equipment. Send 1 dollar to: Merrell 
Scientific, 1665 Buffalo Road, Roches- 
ter, NY 14624. 


^ CHEMICALS — Apparatus, Biological 
Scientific Supplies. Catalog —  50c. 
Hagenow Laboratories, 507 Huron, 
Manitowoc, WI 54220. 


LABORATORY Su pies - Discounted 
Prices! Catalog - 50c. Starr Scientific, 
916 Madison Street, Manitowoc, WI 
54220, 


NEW periodic table wall chart $3.00. 
Circlon, ыны Gorge, Enumclaw, 
WA 98022 


pH PTER = $19. 95, Free catalogue, 
Z.2.1.. Box 15, Spring Valley, NY 


10977. | 
CHEMISTRY catalog 50c, Specials 
list. Laboratory Sales, Box 161-B, 
Brighton, MA 02135. 
NEGATIVE ion generators; accesso- 


ries. Details $1.00. Golden Епрегегівяя, 
Вох 1282-Р5 Glendale, AZ 8531 


+ LASER & SCIENCE ea 
LASER WARS SABER - $5.00 
FIVE LASER PLANS - $8.00 
LASER PISTOL PLANS . $3.00 

WELDING-BURNING LASER - $9.00 
"LASERAMA'' © LASER SHOW - $19.00 

"WILD IDEAS" Catalog - $2.00. So- 
laser, PS678, Box 1005, Claremont, СА 
91711. 


LASER OR PHASER PISTOL — Complete 
Plans for Build- 
. ing— $2.50 each. 
` SOUND LASER 
—$2.00, INVIS- 
IBLE FORCE 
FIELD — $1.75, 
ser MOON MAN RO- 
FLYING SAUCERS & “UFOs” 


BOT — $2.00, 
$2.95. lon Aeronautical Lift System — 


$5. High Power CO2 Laser $4.95. 

of a 150 Science Projects — 756. 
JACK FORD SCIENCE PROJECTS 
P. 0. Drawer 948, Duluth, GA 30136 


atalogue 


З аап! 
TO Cate i [ 


LASERS SUPER POWERED, BURNING, CUTTING, RIF- 
LE, PISTOL, POCKET - SEE IN DARK - SHOTGUN DIR- 
ECTIONAL MIKE - UNSCRAMBLERS - GIANT TESLA. 5. 
TUNWAND - TV DISRUPTER - ENERGY PRODUCING, SU- 
RVEILLANCE, DETECTION, ELECTRIFYING, CHEMIC- 
AL, ULTRASONIC, CB, AERO, AUTO AND MECH DEVI- 
CES, HUNDREDS MORE - ALL NEW PLUS INFO ОМЕТ: 


D PARTS SERVICE. INFORMATION unlimited. 


CATALOG $1 бод ала LORD MAERT рагу AMHERST, м.н, 03031 


27 PLASTICS 


CASTOLITE pours like water, hardens 
like glass without heat. Cr 'stal clear, 
colors, Embed flowers, seashells, memen- 
tos, anything Make fine gifts. Repro- 
duce your esigns with flexible molds 
any shape, size. Profitable. Illustrated 
Manual Catalog 51.00.  CASTOLITE, 
гене TEG PS. Box 391, Woodstock, IL 


28 DRAFTING SUPPLIES 


NEW 212-PAGE ALVIN 
CATALOG CONTAINING 
DRAWING EQUIPMENT, 
THOUSANDS OF PROD- 
UCTS, INSTRUMENTS = 
AND SUPPLIES FOR LE 

THE GRAPHIC ARTS. © 
Hundreds of time saving - 

Metric drawing aids. FREE dixe 
ing template with your catalog re- 
quest. Send $1.00 to cover cost of 
mailing. Deduct from first order. 


ALVIN MFG. CO. 
Р.О. Box 188, Windsor, CT 06095 


29 LOG CABIN & 
HOME BUILDING 
SOLAR STONE HOUSE 

built for less than $15,000. 
Windpbwered, emni, guide, and 
و‎ id Stele. 


AVE 50% ON NEW ЕЕЕ Builder- 

Developer Reveals Complete Details - 

5.00 - Guaranteed, Dexter, Box 9365- 
P, Jacksonville, FL 32208, 


BUILD Log Cabin rustic furniture, 
fireplace!!!! Complete manual 

‘A’ Frame plans $2.00 , . . Guaran- 
teed, i 956 Springdale, Atlanta, 
GA 


SOLAR LEISURE HOME, Compact 
Design, Detailed Plans, $6.95. ا‎ 
house Enterprises, P.O. Box 702, 

Luis Obispo, CA 93401, 


30 GARDEN SUPPLIES 
& EQUIPMENT 


NEW UNDERGROUND 


LAWN SPRINKLERS 
FREE pamphlet describes system you can in- 


stall yourself in 4 hours. Connect pipe with 
snap-on couplings. No tools needed. Slit 
lawn to bury pipe (no digging). Mot dam- 
aged by freezing. Hook up to outside faucet. 
Nrite: 

SPRA-RITE CORP., Dept. PS-6, 

56 S. Squirrel Road, 
Auburn Heights, Michigan "48057 


30A PLANTS 


INSECTIVOROUS, Woodland Terrarium | 


Plants, Catalog 25c. Peter Pauls Nurs- 
ery, Canandaigua, NY 14424. 


32 REAL ESTATE 


OWN CANADIAN LAND FROM $47.00 
AN ACRE, ктары across Canada 
Low payments ottages, hunting, fish- 
ing, investment, Free Catalogue. Cana- 
dian Estate Land, De pt. 22C, 286 Law- 
rence Ave. W., toronto, Canada M5M 


"CANADIAN Country Propertles,'' 
Our 63rd Year, Catalogue-3 Issues 
$1.00, Tax Sale Service, Suite Cataldo. 
85 Bloor Street East, Toronto, Ontari 
МАМ 1B5, 


FREE! Big SUMMER Catalog! Over 
5,400 properties described, pic ured! - 
Land, Farms, Homes, Businesses, Rec- 
Retirement buys, Selected 
the U.S.! Over TOO 
Offices, 43 states All Across America. 
Mailed FREE from the World's Largest! 
STROUT REALTY, Inc., 7 S, Dearborn, 
Dept. 5810, Chicago, IL 60603. 


GOVERNMENT Lands — From $7.50 
Acre! Homesites, Farming, Vacationing. 
Investment Opportunities! “Government 
Land Buyer's Guide" plus nationwide 
listings — $2.00. Surplus Lands. Box 
19107-FF, Washington, DC 20036. 


` CALIFORNIA  Acreage/Lots, $20.00 
down, $20.00 monthly. Box 35291, Los 
Angeles 90035. 


CATALOGI ( Covering 15 
States). All pes Property! Photos! 
SAFE.BUY Real Estate Agency, Inc., 
Box 589- PS. Little Rock, AR 72203, 


BIG . FREE . . . CATALOG! Over 
2.500 Top Values Coast to Coast! UNIT- 
ED FARM AGENCY, Ma PS West 4'Tth, 
Kansas City, MO 64112 


| WASHINGTON, D 


- FISHING TA CKLE, ETC. 
IM PORTE D 


LOCK BLADE 
KNIFE 


ONLY $295 ach 
9" Overall Length 


5" When Closed open fe 
е Opens instantly locks auto 
è Sharp and mantay te 
Тош de ntal closing. 
® Stainless SINUM 
Steel Blade sias] Clade tor ren 


liable use and hard, 
long service. Money 
back in 5 days if not 
satisfied. Send 95 
plus 55£ to cover post- 
age and nandling. 


WESTBURY SALES C0. 


P.0. BOX 434, WESTBURY, N.Y, 11590 
DEPT.L-6-PS 


CAMPING 
EQUIPMENT & TENTS 


CAMPING Eq. Equi] pment, ‘Tremendous Se- 
lection. Free Catalog. Campmor, Box 
407-P, Bogota, NJ 07603. 


CAMPING equipment. 
selection, free catalog. 
Bogota. NJ 07603. 


35 AQUARIUM SUPPLIES 


wih Custom 


Not for sale 


Tremendous 
Box 407-P, 


| Live Sea Horses дсй їм 
ا‎ 


Includes 6 adults and up to 30 ponies from preg- 
nant male, marine salt, food, sea horse tree, sea 
shells, coral, silica sand, live snail, live plant 
and instructions. $8.96 

BEGINNERS KIT: 4 adults and up to 30 ponies 
from pregnant male, salt, food, snail, plant and 4 
instructions. $3.98 Ys 
LARGE DELUXE AQUARIUM and all above $ “4 
кле, ала Кын MET Urin FO prie Û ED ds 


from 2 pregnant 
AU kis pent posipaid. Via Air Mail Live Delivery Guaranteed. 
Sea Horses, lac., Dept. PS 60, Bax 2096, Coral Gables, Fla. HIM 


38 BIRDS & ANIMALS 


RAISE rabbits for fun, food, profit. 
Leading magazine shows how, provides 
sources for stock and ipment. 12 
issues, $7.00. Sample, $1.00, Ra 
ira 19E, Dept. "Ps? Waterloo, Wi 


* 


BOAS $20.00, Iguanas $15. 00. De- 
m о. Rochester Reptile, Hilton. 


39 EARTHWORMS, 
CRICKETS, FROGS 


RAISE or Retail Fishbait - Free lit- 


erature - Fain's Angleworms, Edison, 
GA 31746 Hii ылы ынс ысы ОЕШ 
$25,000 YEARLY RAISING FISH- 


Stamps for "Rais ng Instructions, Fu 
Details. Special Today! 5,000 Hybrid 
Redworms Georgia 


516.95 Postpaid. 
Ranch, Dawson, СА 31742. 
FREE Literature — We Teach You To 


Sell Fishworms, Crickets, 
Р Worms Carter Farm-12, 


eee de ар ИЕЛЕРИНИН 

EARN Money raising fishworms! Back- 
garage, basement, Free instruc- 
ing market facts! Osakhaven- 


FIELD GLASSES, 


TELESCOPES, 
MICROSCOPES 


FREE Catalogue! Thousands war sur- 
no optical паган. кещ REQUE 
= escopes, ocu etc. 
Merrick Road, Lynbrook, NY 


42 


43 GOV'T. SURPLUS 


MILITARY purplus ренк Canteens, 
Helmets, Jackets, Kni chetes 
Packs Discount Catalog ‘si. 00 Refund- 
able. Dixie Military Surplus, Box 8149 
PS, Nashville, TN 37207. 


GOVERNMENT Sur rpius. Т Pay as Your 
Area. How, Where, SUR- 
PLUS. 30117-PS HEADQUARTERS 
BUILDING, Washington, DC 200 


GOVERNMENT SURPLUS - A 
describing how to get on bidders mall- 
ing list in your area. Send 
SURPLUS N: DÈ 20913, Box 56177. 


Aj- 


JEEPS . 


ment А-6, Box ? 
CA 94109 (433 “California } 
JEEPS! $46.7T! | ELECTRONICS 
Boats - Tools - 325,000 Bargains. 
Your Area - How! Where! Low 
Foremost GUARAN- 


1520013! пыл; отто D 1283! т=кйф=пч 
items (including “Jeeps ) .., LOW as 2c 
on Dollar! Most Complete “Information 
Available ... $2.00 SURPLUS DISPOS- 


AL, Box 19107-FF, WASHINGTON, DC 
20036. 
45 — BODY-BUILDING, 


SELF-DEFENSE COURSES 


18+ INCH Arms - 90 Days or Re- 
fund!! $3.49! Weatpubco. Box 163-p, 
Boring, OR 970 


POWERFUL eia Fast! Obtain 
fantastic results, Free brochures, Uni- 
versa] Bodybuilding, Dearborn, MI 


48121 

POWERFUL Body Fast! Guaranteed! 
Free Information. American Power- 
nous, Box 667T, Minneapolis, MN 


HOW TO FLATTEN YOUR STOMACH 
BY Coach Everroad, Illustrated pro- 
gram for men, women, Not a gimmick. 
1.75 + 25c postage, handling. J&D. 
ox 55358-Q, Indianapolis, IN 46205. 


46 PROFITABLE 
OCCUPATIONS 


REPAIR lawnmowers, Thousands of 
parts and tools, Wholesale list 25c. 
Ellwanger, 


15 Canal, Port Jervis, NY 
12771 


FREE Literature — Make Big Money 


Raisi Fishworms and Crickets. Carter 
Farm-10, Plains, GA 31780. 


FREE catalog. Repair air conditioning, 
refrigeration. 


ools, supplies, full in- 
structions. Doolin, 2016 Canton, Dallas, 
TX 75201. 


$100/DAY Possible! Buy Scrap Gold 
Easy, Complete Manual, $4.00, Barton, 
256 Springdale, Atlanta, GA 303068, 


MECHANICALLY INCLINED INDIVIDUALS 


—WANTED— 


Assemble electronic devices in your home. 
Get started in spare time. Experience, Know- 
ledge or Investment Not Necessary. Expect 
big profits: $300 - $600/Wk. Possible. Write 
for free literature telling how. 


ELECTRONIC DEVELOPMENT LAB 
Box 1535G, Pinellas Park, FL 33565 


47 BOOKS & MAGAZINES 


OUT-OF-PRINT Books Found. Send 
Wants, Book Look, 51 Maple Avenue, 
Warwick, NY 10990. 


FREE magazine featuring 500 books 
. . natural health, gardening, occult, 
other interestin subjects, Provoker 
ecu St. Cat es-505, Ontario L2R 


TERRIFIC New  Self-improvement 
Books, Over 300 in “Free Catalog." 
Write G & J Enterprises, 8700 N. 
Merrill, Niles, IL 60648, 


SAVE THOUSANDS, Do It Yourself 
Home Sellers Guide, $5. O0. RBC, Box 
133-PS. Morganville, NJ 07751. 


TUNE-UP Data and specifications. 
Your Engine. Send addressed stamped 
envelope. Tune-Rite, P.O. Box 9135, 
ro, NC 27408. 


BACK ISSUE MEINES: Free List. 
Send stamped ed enl ons. Everybody's 
Bookshop 317 West 6th 
Los Angeles, d 90014. 


wy SURVIVAL / Combat / Self-defense / | 


Wilderness Living/Guerrilla Warfare" 

. Books /Manua à catalog 
50c .. Ken Hale (L- 50). McDonald, 
OH 44431. 


CLOCK and Watch Repairing Books, 
Tools, Materials. Free catalog, North 
american, Box TTBSA, Fox River Grove 


PLANNING А DIGESTER 
PETER-JOHN MEYNELL 
Illustrated with 

Diagrams and Charts 

А practical program for con- 
verting organic waste by 
means of anaerobic digestion 
into methane, a usable 
energy source. 

Here is a detailed handbook 
that tells how big your digester 
should be, where it should be 
located, what materials should 
be used in its construction, 
how to operate it safely, how 
to utilize the gas and sludge 
that are its products, and how 
you will benefit economically 
in the home or on the farm. 
$4.95 paperback 

+75¢ post. & handling. 
SCHOCKEN BOOKS, Dept. P6 
200 Madison Avenue, NY 10016 


r à it i | ЙТ ШЕЙ Fi 


Shield — keep 

Л them out of the way 

и yet handy. 

Tough, walnut finish, 

corrugated fiberboard. 

Can: send check or mo S. & 

Can — ck or money 
order ld Associates, 

Dept. AA, 1906 Lincoln, MA. Illinois 60201 


48 TOYS & GAMES 


PLAY the Fascinating Game of G0. 
Write for Free Catalog: Sabaki, Box 
4195, Wilmington, DE 19807. 


PSYCHE Your Friends, Simulated 
Rattlesnake Effect — $1.25, money 
order or cash. Starr Industries, P. О, 
Box 9156, Cleveland, ОН 44105. 
Postage Paid, 


49 JOKES & NOVELTIES 


FREE! World's Leading Novelty Cat- 
alog. 1800 Funmakers, pee icks, 
Science, Sports, Hobbies, Jewelry, Bar- 
gains. Johnson-Smith, C- 2. Mt. Clemens, 
MI 418043. 


50 MAGIC TRICKS, 
PUZZLES, ETC. 


WHOLESALE Magic Tricks, Jokes, 
Catalog $2.00. Miami Magic, 9734 Bird 
Road, Miami 33165. 


^ NEWI Largest magic catalog ever, 6 
free tricks, ook of 50 tricks. $1. 00. 
Marshall Brodien, Р.О. Box 1115, Fala- 
tine, IL 60067. 


DISCOUNT Magic Catalog. 25c Huge 
savings! Magic & Fun Discount Center, 
Box 1936-Р5. New York, NY 10017. 


— BRAIN TEASER! Mystery puzzle from 
the Orient. Everyone can work it. No 
finer entertainment for $2.95, When 
able to work puzzle, send solution, 
receive back $2.00. Brain Teaser, 221 
W. Herndon, Pinedale, CA 93650, 


PROFESSIONAL Magic! Factory Di- 
rect to You, Giant Catalog — $1.00, 
(refundable). Hank Lee's Magic Factory, 
Dept. PS6, 24 Lincoln Street, Boston, 
MA 02111. 


51 COINS & CURRENCY 


HONG KONG Dollar only 10c. Un- 
circulated cupronickel dollar. Limit one. 
Adults only. Plus price lists. Littleton 
coia Ср, ‚ Dept. KH-2, Littleton, NH 


3 OLD Liberty Head Nickels Only 
$1.00. Issued before 1913. Limit 1 set. 
Adults only. Plus price lists. Littleton 
To „бө: Dept. HL-2, Littleton, NH 
0 LI 


| 52 STAMP COLLECTING 


FREE! Big Bargain Catalog — New | 


Edition listing thousands of bargains 
including U.S. and B. N. A. stamps, 
packets, albums, accessories and sup- 
Plies. Also, fine stamps from our ap- 
proval service which you may return 
without purchases and cancel service 
at any time. Jamestown Stamp, Dept. 
E-68-PS, Jamestown, NY 14701. 


1000 DIFFERENT Stamps, Only 
$3.25 Molzan, Box 2276, Alameda, CÀ 
94 . 


WOW - 55 Different U.S, Stamps! 
Only 10c, Includes old issues, com- 
memoratives, high values, airmails, plus 
hard to get $1.00 stamp — send 10c 
(offer to Adults Only) to Goliath, 
Dept. WA-2, Bethlehem, NH 03574. 


50 DIFFERENT U.S. Stamps. polus 
1943 Flag Stamp of Occupied Nations. 
Only 25c, Approvals included. Willett 
Company, Box 338-5, Yorktown Heights, 
NY 10598. 


500 DIFFERENT Stamps for $1.75. 
Smith, 508B Brooks, College Station, 
TX TT 840. 


AN Unusual U.S, Approval service. 
Sherman, Box 15355Р. Philadelphia, PA 


FREE Surprise collection sent with 
approvals. Jay, 1784 Union, San Fran- 
cisco, 9412 


MONEYI Money) j Makes. mE кы До 
around! 5 beaut Notes o 

10c from Japan, Ching Bulgaris. Bank 
Kong, etc, exciting bank note 
epe ig on approval which you may 
purchase or return, Send 10c today. 
Start enjoying this fascinating hobby. 
Jamestown Stamp, Dept. B68PS, James- 
town, NY 14701. : 


FREE duplicate exchange—2c Ap- 
provals. Belden, Box 4175, Dearborn, 
MI 48126. 


“INVERTED ERROR" + 
ent United States, 
Belmont Stamps, 
20015. 


CANADIAN & Mint sets $1.00. Wad- 
dell, Box 724, Nakusp, B.C.. VO6 1RO. 


U.S, #716 mint. 1932 Placid Olym- 
pic issue, 10c with approvals. Colonie, 
One, Guilderland, NY 12084. 


FREE! 25 Topicals with approvals. 
25 additional Topicals 25c. tewart 
"Lo Dept 5C, Box 3812, Laramie, WY 


200 DIFFERENT India, Plus Approv- 
FUTT E Fies, AGU. Thornville, OH 


100 Differ- 
25c with approvals. 
Washington, DC 


а © + ешю? de IE ч: Box oro: i Brosorm - 


Salem. NC 27102. 


OLDER U.S.A. On Approval, Surpris- 
ingly Good Selections For Adult Collec- 
a тачна, Dept. 1885. Lowell, 


COMMEMORATIVE Portugal, New. In- 
formation Send $1.00. Maria Arnaldo, 
oF Francisco Bivar, Portimao, Portu- 
gal. 


TOPS! 100 Popular Poland Stamps 
(All Different) Only 25c. Mystic, Dept. 
PS2, Camden, NY 13316. 


= 


WOW! 110 All Different Germany 10c. 
Commemoratives, Airmails, High Values. 
Biz catalog, bargain lists. Also, fine 
stamps from our approval service, which 
you may return without purchases and 
cancel service at any time. Jamestown 
Serre Dept. A68-PS, Jamestown, NY 


FREE 100 FOREIGN, 10c mailing. Ap- 
provals, Jack's, Box 1408-C, Richmond, 
CA 94802. 


PENNY Approvals! Regardless Cata- 
logue! Kloster, 4164——52nd St. San 
Diego, CA 92105. 


U.S. 100 DIFFERENT 10c, approv- 
als. Stamps, Box 385-5, Midlothian, 
VA 23113. 


$5.00 VALUE, 100 different United 
States Commemoratives $1.00: Bryson, 
612P White. Toledo, OH 43605. 


100 OLD U.S, Stam 
and 1939 $1.00. Ed Roush, 423 Shep- 
ard, Mansfield, OH 44907. 


U.S. BARGAIN: 50 different 25c with 
beautiful world-wide approvals. Stamp 
Center, Kennebunk, ME 04043. 


FREE U.S. Mint Set, Approvals. Hilde- 
brand, Box 5645, Redwood City, CA 


FREE Worldwide with approvals. 
Stamps Unlimited, Box 2295, Kalama- 
zoo, MI 49003. 


50 OLYMPIC Pictorials! 25c. Approv- 
als. Ross, Box 564-PS, Yonkers, NY 
10702. midi 
| Ger- 


` GERMANY - $2.70 Value, 25c. 
many, U.S., Canada, Only. Stamphaus, 


Box 533, Salisbury, MA 01950. 


50 ARGENTINA - Different 10c, Ap- 
provas, Соъееыюири, Box 690, Saco, 


* 


50 DIFFERENT Old U.S. Revenue 
Stamps $1.00. Winchester Stamps, Box 
3592. Mansfield, OH 44907. 


FASCINATING y 
(all Od itferent) 
Goliath Co., 
03574. 


UNITED STATES — 10 Different Flag 
stamps 15c. Approvals, Blachman, Box 
1470, Нотесг Brooklyn, NY 11229, 


50 YEARS Old, fifteen different Unit- 
ed States, over fifty years old — 25c 


Stamps 
only 25c. Adults on 
Dept. Y-2, Bethlehem, 


with approvals. хоп, Box C11, New | 


Rochelle, NY 10804 


54 RADIO, TELEVISION 


POLICE /Fire scanners, Crystals, An- 
tennas, CB radios, Radar detectors. 
Harvey Park Radio, Box 19224, Denver, 
CO 80219. 


GOVERNMENT surplus electronics, 
gadgeteers illustrate catalog 25c. 
Meshna, Nahant, MA 01908. 


36c TUBES, Radio & TV! Free Color 
Catalog, Cornell, 42175 University, San 
Diego, CA 92105. 


FREE Educational Electronics Cata- 
log, Edukits Workshop, Department 
TTT-A. Hewlett, NY 11557. 


54A CB RADIO 


250 WATT CE Antenna Tuner, com- 
lete instructions, $3.00. Tuxedo Ra- 
io, 201 N.E. Washington Blvd., Bar- 
tlesville, OK 74003. 


CB /HAM CONSTRUCTION PLANS - 
KITS! Antennas, counters, modulation 
boosters, many others, PANAXIS cata- 
log, Box 5516-C6, Walnut Creek, CA 
94596. 


55 


ELECTRONICS, 
STEREO, HI-FI 


PROTECT YOUR CALCULATOR. Use 
hand-held calculator through transpar- 
ent flexible cover - Dust and Water 
resistant - Indoors and Outdoors. Send 
Brand name and $3.00 to: Cal-Cov, 
Box 22382, Indianapolis, IN 46222. 


OUERS! 


Wer | Elec tr ic 


Organs, pianos, minds: үнүнүн. о. 


synthesizers. Build your own custom instrument 
Also Factory assembled. 104-РАСЕ CATALOG 52 


KITS 


56 RECORDS, TAPES, etc. 


hits. 
Box 


OLDIES—45 RPM Original 
Catalog 50c, C&S Record Sales, 
197, Wampsville, NY 13163. 


-—— 


between 1861 | 


tifcates. 
tails. 


St., Dept. 
10801 


57 


100%' guarantees. Free de- 
Discount Music Club. 650 Main 
4-0678, New Rochelle, NY 


MUSICAL 
INSTRUMENTS 


Р.О. Box 630A, Venice, CA 90291. 


GUITAR, Banjo, Violin, Mandolin 
making materials, accessories, books, 
piano tuning kits, Catalog 25c, Guitar 
Center, Box 15444, Tulsa, OK 74112. 


UP To 60% Discount Name Brand 
Instruments, Catalog Freeport Music, 
114C Mahan St., W. Babylon, NY 11704. 


ACCORDIONS. Save! Famous Makes, 
40 Modela, Баз. Terms.  Trade-ins 
welcomed. Home ial. canon. models, 
too, Free! Catalog and пороге rices. 
Accordion Corporation, 5545F Be mont, 
Chicago 60641. 


WHOLESALE Musical Instruments. 


Allied, 573 Route 17, Paramus, NJ 
07652. 
DULCIMERS 

KITS and Finished Catalogue 25c. 
APPLESEED JOHNS, Pats, Onn South 
Holland Court, Lakewood, O 80226. 

INTERNATIONAL Catalog valuable to 
makers, repairers of stringe nstru- 


ments. _ Sage te woods, 


enclosed with sere 
Violin Company, Dept. 
Belvedere Ave., Balti- 


58 SONG WRITERS 


POEMS set to music, Nashville Music 
Productions, Box 40001-PS, Nashville, 
TN 37204. 


LYRICS — Poems Wanted for Music- 


$1,000.00 Offer. Monthly Awards. Tal- 
Longwo Quincy, 


| 02169. 


BEST Poem Winner Awards. Your 
Songs Recorded - Published - Radio Re- 
leased. Broadway Music, Box T438- 
PS, Sarasota, FL 3357 


59 IMPORT-EXPORT 


ORIGINAL ОП Paintings | 
Max McDaniel, 


BUSINESS 
OPPORTUNITIES 


FREE Mailorder orid, Bo Business 
Magazine! Mailer's jon Box 1355-P, 
Sioux Falls, SD 5710 


HAVE Own Business. World's Larg- 
est wholesalers, American, foreign. Rock 
bottom prices, Free details. Interna- 
tional Buyers,” Box 16386-Р52, Fort- 
land, OR 97216. 


MAILBOX MILLIONAIRE Will Help 
You Make Money. Free Details. Miller, 


Dept. 51PS, Box 11278, Minneapolis, 
MN 55411. 

PIANO Tuning learned quickly at 
home! Free information, Empire School, 
Box 450327, Miami 33145. 

MAKE $2,000.00 Monthly Spare 
Time. Unique roves outs rise. Mn 
seling. No capita to start ee 
chure.  EKashb D Box 1132- PK, 


Indianapolis, IN ELT 


REPAIR HYDRAULIC JACKS—Free 
Details — Hydraulic Parts Supply, Dept. 
5. Box 4157, Brownsville, TX 78520, 


VENDING Machine. No nuin , Routes 
, BIE 
ration, 
imonium, Maryland 


21093. 


MAKE $92.00 From Square Foot Ply- 
wood (Huge Demand). качай Proof 
25c (Refundable), Woodwins, Bridge- 
water, MA 02324. 


PARENT MANUFACTURER NEEDS 
MAN to assemble product at home and 
supply our national sales crews, full or 
part time. Should desire independance 
and a business of your own. Ht f ure 


пова 
INSTANT Money! Plastics are the 
wave of the future. Big profits now! At 
home! Spare time! Materials costing 
22c bring back $3.20 profits immedi- 
ately! Free information. Rush name on 
postcard to: Warner, Room LC-3- 
1512 Jarvis, Chicago, IL 60626. 


SUPPLEMENT your present income 
| Order, Wholesaling, Yelta House, 
Wilshire Blvd., #530, Los 
geles, CA 90057. 


5 


E3 rut i TIENT IIIE f Woes 
smithing Su lise. "Profitable. Reward- 
ing. supplies, ion write: Security, 
Box 621 L6. Bridgeport, CT 06606, 


FREE BOOKLET, 'Selling Books by 
маа JGS B, Box 525, Merrifield, VÀ 


SYNTHETIC (il Increases Fuel Econ- 


omy 20%! Engine Lifetime 400%. 
Spare Time Business. 800-448-4511, 
ext. 355, 


REAL ESTATE — Copyrighted report 
shows how and where to make profit- 
able investment. Send $1.50 plus 25e 
postage. Green Company, Hox 3428, 
Aurora, IL 60505. 


BUY DISCARDED GOLD! Available 


everywhere! $2000 monthly possible! 
Details: DML, 295-54 Water, Guelph, 
Ontario, Canada NIG 2X5. 

$90/HQUR  recyclin . $3.00 


(guaranteed!) Neil Pollack, Box 237, 


Miami, FL 33157. 


MANUFACTURE ''35'' products Your- 
self! Start Immediately! Guaranteed! 
Details Free. Eoala, PS-0106. Box 
35114. Cleveland, OH 44135, 


FREE Literature — Make Big Money 
Raising Fishworms and Crickets: Carter 
Farm, Plains, GÀ 31780. 


MONEY-Making Publications, Big dis- 


counts. Some free, All ranges of inter- 
ests. Catalog $2. ASSI, Box 2676P5, 
Columbus, OH 43216. 

UNUSUAL business opportunity !! 


Make simple, unique gifts, novelties 
from inexpensive wood, scraps. Profit- 
able!! Experience unnecessary. Free de- 
tails. Williams, 31N Phillips, Glen Cove, 
NY 11542. 


$100 WEEKLY /KITCHEN 
AMERICAN, BOX 2428PSF, 
KS 66076. 


$500 WEEMLY Possible - Easy! Now 
needed . Vinyl Repair Dealers! Sensa- 
tional opportunity. Free sample, exciting 


POMONA, 


details. GT, Dept. S-F, Distribu- 

tion, San Diego, Iu 92121. 
DISTRIBUTORS Wanted. Amazing 

Profit Producing Mailorder Business. 


Free Details. Distributors, Box 1678- 
PS6, Florence, SC 29503, 


Low cost. 
Write: 


FIX electric typewriters. 
Cassette course quickly trains. 
Athey-B6, Tarentum, PA 15084. 


$650/WEEK for mailorder beginners!! 
Free report: Consultants #MS6, 453 
W256, NYC 10471. 


TAKE catalog Orders. hip 
1001 Best sellin НА, products 


Lowest below wholesale prices. 
mediate delivery. Spectacular hia 
business opportunity. Free Book, SMC, 
6061 De Soto Ave., Dept. 28-66, Wood. 
land Hills, CA 91365. 


BORROW 225,000 interest-free!! ... 
indefinitely! Anyone! Free Report: 
Sie E Box 368, Buford, GA 


IMPORT-Export opportunity. Profit- 
able worldwide mailorder business from 
home, without capital or travel abroad. 
D ship plan for no risk examination. 

VE pedea unnecessary. Free report, 
Ma unger.. Dept. G2696. Woodland Hills. 


SELL Books By Mail. Complete dealer 
set-up 25c, Midwest, Box 44R2-PS, 
Shawano, WI 54166, 


PIANO Tuning quickly learned with 
home study course, Diploma granted. 
American Tuning School, 17050 Telfer 
Drive, Morgan Hill, CA 95037. 


ABANDONED INDUSTRIAL SILVER 

FOUND everywhere, Take it! Free in- 
formation: Silverman 12, Box 548, 
Woodville, TX T5979. 


PHOTOSTAMP Agents Wanted! Make 

Big Money from Home Mailorder. Free 

ples & Information: Postermatic-C8, 
East Providence, RI 02914. 


VINYL'S Where the Money Is! In- 
visibly Repair. Reflnish, Recolor nom. 


ture, luggage, car tops. Quick, Easy. 
small $20 obs а day earn vou $1, $00 
n month. omes, Cars, Offices, Restau- 


rants, unlimited customers, Start earning 
after a day's practice, Sensational de- 
tails. Free. VIP, 2036 Montrose, Chi- 
cago, 60618. 


NEW Luxury Car Without Cost! Free 
25614: Codex-B, Box 6073, Toledo, OH 


MILLIONS in Mall! Free 
Trana worin 1, Box 6228, Toledo, OH 


BECOME Our Mail Order Distributor 
with $150 investment, Free Brochure. 
т Hn reb. Box D-50, Emerson, NJ 


HORSEPLAYERS! Free Booklet! “Un- 


limited Income From  Racing'. Elias, 
Box 47-M, Brooklyn 11219, | کت‎ 
RAISE Earthworms for Us. Baker 


Enterprises, Box 173, Sparta, OH 43350. 


MAKE durable building plastic easily. 
Waterproof, көргө» Economical. Bays 
ECOUTER Rt. 1, Box 168, Седагедре, 


[| MADE 3205 ,000.00 Year by Mail- 
order! Helped others make money! Free 
Proofi Torrey, Box 318FF, Ypsilanti, MI 


TABLE! | 


ecrets. | 


B = = 
i 


Business, "Over. 1. 000 


та 
ЕТ cdm oe: — am „mas 


molds available. 


Details: Lynnette, 6251R Mentor Fark, 
Mentor, OH 44060. 


MAILORDER - Nationally known mil- 
lionaire will teach you personally, Write 
for free book, gift catalog, and com- 
plete details. No obligation, Mail Order 


Associates, Dept, 80, Montvale, МЈ 
07645. 

MAKE Rubber Stamps for profit. 
Inexpensive machines. Free Details. 
Stamper, РОВ 22809 {LLC}, Tampa, 
FL 33622. | CODE TE DNE 

HOT-Stamper Prints Gold Leaf. 


Personalize everything. Print Business 
Cards, Pencils, Matches, Free Details, 
Gold Magic, POE 24986 (LLC), Tam- 
pa, FL 33623. 


A SMALL COMPANY 
OF your own can provide you wi 
the best life you ever had — if 
succeeds, For guidance 
business for yourself, write to Walter 
Gunkel, business analyst, 6515 Moss 
Oak, San Antonio, TX, T8229. 


7.99% INTEREST in Local banks, 
F.D.I.C, else $1.13, Duane Moore, 
8055-N103-B E. Thomas, Scottsdale. 
AZ 8525T. 


"BROADCAST STATION, 
Experience /'investment 


FM/CAFM, 
unnecessary. 


Free Details. "Broadcasting", Box 
5516-C6, Walnut Creek, CA 94596. 
999 SUCCESSFUL, Little Known 


Businesses. Four Volumes $9.99, Co- 
blentz, Box  243-PS,  Wolflake, IN 
46796. 


GUARANTEED WEEKLY Income of 
$178.00 (335.60 Daily working one 
hour at home). Earnings Guaranteed. 
FAS, 13703, San Antonio, TX 78213. 


HANDWRITING AMALYSIS Offers 
lifetime income, айса. easy to 
learn. Details FREE. Graphologists, 412 

Lyon, Dept. SEP, Santa Ana, СА 


92701. 

SAVE! $1.00 forwards hy address 
to all business opportunit ads this 
issue. Guaranteed! Datavend Box Т6. 
Gainesville, F] 32602. 

START your own business as a 


Printing Broker. Details Free. Sylvia 


Beatty, Eau Claire, PA 16030. 


WOODWORKERS turn $4 material 
into $34.95. Pine Shop, 785. W. Peter- 
borough, NH 03468. 


BIG MONEY — Sell your knowledge 
and experience. Become a Consultant! 
Know how to seek business, price your 
time! Details write — Consultants. 
3100PS West Howe, Seattle 98199. 


$40,000 YEARLY plus mail order 
method. S.A.S.E. Tucker, PS2, 4389 
Audubon, Detroit, MI 48224. 


MAIL naby Catalogs to New Mothers 
for Big Profits! Details 25c. Volz-F5, 
Ypsilanti, MI 48197. 


$95.00 DAILY possible manufactur- 
ing concrete fence posts at home. Prac- 


tically no investment. Send Stamp, 
American 4J, Box 12596, North Kansas 
City, MO 64116. 


| Ф199) ELECTRONIC 
MII ASSEMBLY BUSINESS 


Start home. spare time. Investment. knowledge or 
experience unnecessary. BIG DEMAND assembling 


electronic devices. Sales handled by 
professionals. Unusual business opportunity, 
FREE: Complete illustrated liarature 
BARTA, Box 2485F 
Walnut aai Calif. аш 


LAE E LE eL 


MECHANICALLY | I 
INCLINED individuals 5 
‘desiring ownership ofi 
а Small Manutac-! 
turin Business—i 
i, without investment! ! 
ZW Send for FREE details 
m on spare and full time! 

opportunities for financial} 

independence in sound, i 
Р: suitable business. ! 
te Mark-Martin Assoc. 

92- Pé Bri Ihtontith St. Brook!yn,N.Y. 112351 


E ын Su me ты Ба ши ШШ m ИЕ И um m | 


BUMPER STICKER T 
PRINTING DEVICE 


Simple, Cheap, 


Portable. Any Message in 
Minutes. Send for FREE DETAI LS. 
BUMPER— MAGIC 
Р.0. Box 22791 (LL) 
Tampa, Fla. 33522 


61 MONEYMAKING 


OPPORTUNITIES 


100% PROFIT - RECYCLE INSULA- 
TION Spare time at home, Details 
$1.00. DOS Research, 75 Crazy Horse 
Road, Salinas, CA 93907. 


EARN $500 photographing just two 
weddings weekly. Free information — 
DAE EA. Box 534-K, Rochester, MI 
45063. 


BIG Profits in becoming a 


supplier 
to major 


industry through electroplat- 
ing small parts and metalizing non- 
metallics, Write for free particulars: 
Mason, Room MC-3-HH, 1512 Jarvis. 
Chicago. IL 60626. 


in going into | 


ETE т mad ET 


brini 8 every- 


er r1 =e 


amolonant lans $1. 00 


thing. P.O, Box 1432, Santa Maria, 
93454. 
VENDING — it it for you? Part 


time? Full time? Facts in a nutshell. 
$2.70 to: Vending Pops, P. О, Box 
1646 5. Miami, FL 33143. 


EXCITING BIG $555 INCOME for life. 
Spare time, no investment, Free 
details. Page, Drawer 428-PG8B. Rich- 
ardson, TX 75080. 


FREE REPORT: 599 unusual home 
business piona on Mackay, Box 475-P6K, 
Addison, TX 7500 


БАКтын Books Catalog. 
Refundable On First Order. L 
Box 243-PS, Wolflake, IN 46796 


LEARN The Secrets of Repairing Junk 
Batteries, “Fabulous Profits", small in- 
vestment, Apex En шшш, Р.О. Box 
1387, Atascadero, 9342 


$175.00 WEEKLY Correcting Pupils’ 


Lessons! Samples, $1.00! Castle's, 507 - 
SL Fifth, NY 10017. 


$200.00 DAY possible. Must know 
electronics, Preliminaries, $3.10. Box 
ВОО, Boynton Beach. FL 33435. 


EXCITING . $10.00 . $25. 00 Fi HOUR- 
LY Income. Unusual O Opportunity Mak- 


$1.00 
oblentz, 


ing, Assemblying Р cts at Home. 
Rush н Меги, Box  428-P6, 
Richardson, TX 75080 

GET RICH!! Secret Jaw erases debts. 
Free report exposes  millionaire'$$ 
secrets, Blueprints, #56, 453 W256, 
NYC 10471. 


FREE Learn dozens of easy ways to 
make money full or part time, Write 
for Free 5-Month subscription. Sales- 
man's Opportunity Magazine, Dept, 973. 
1460 Hancock Center, Chicago 60611. 


FREE SAMPLE LESSON in watch 
repair. Profitable second income or hob- 
by. No obligation. Chicago School of 
Watchmaking, WFA, Fox River Grove, 
IL 60021. 


MT OTHERS DO EVERY MONTH IN U.S. GOVERNMENT DIL LEASE 
Д1 DRAWINGS. IF YOU ARE 21 AND A CITIZEN TOU CAM PARTICI- 
РАТЕ EQUALLY WITH MAJOR Oii, COMPANIES IN THIS LEGAL 
LOTTERY. A $25 TAX GEGUCTIBLE FILING FEE CAN RETURN 
UP TO $75000 AND MORE IMMEDIATELY PLUS A POSSIBLE 
FORTUNE IM FUTURE INCOME. WRITE DEPT. 20 FOR FREE 


INFORMATION. MILLIGAN TRUST. LTD. 
600 MANHATTAN, BOULDER, COLORADO 80303 


62 EMPLOYMENT 
INFORMATION 
HIGH-PAYING COMPUTER JOBS 


without a college 
par 3577-51, Redondo 


degree, Free details! 
Beach, А 


GOVERNMMENT-—Indusitry needs Engi- 
neers, Programmers, Management, 
Technicians-904- Companies supplying - 
High Rates - List - Information $5.00. 
Trumpower, P.O. Box 115, Danielsville, 
GA 30633. 


WORK Overseas, 
South America, Sarane. 


Australia, Africa, 


Clerical, etc. 
For employment 
Overseas "ops co Mea 
Boston, MA 02103. 


AUSTRALIA — New Zealand Want 
You! 50,000 Jobs! Transportation! In- 
formation booklet $2.00. Austco, Box 
8489F, Long Beach, CA 90808. 


EMPLOYMENTI U.S.! Foreign! Skilled, 


Unskilled, Equal Op ortunity. АП Fields. 
Directory. Ap "us m sume In- 
struction National,  422-PS 
Washington Building. Washington, DC 
20005. 

KA as pipeline starting soon. 
skilled epo ille jobs. Excellent рау 
Apply now! Send rane Box 272-C, 


Summerland, CA 930 


FLORIDA JOBS AVAILABLE NOW. 
Men — Women. All occupations. Com- 
plete relocation package, Free details: 
JOBS — PS-1, Box 19445, Orlando, 
FL 32814, 


ROCKY Mou ntain Jobs!! ! 


tails . , , Intermountain-Céé, 
Seslar, Cheyenne, WY 82001, 


OO Em mployment . клк { 
ployment International, Box аон! FF. 
Indianapolis, IN 46229. 


63 SPECIAL SERVICES 


INFORMATION On Anything. Fergu- 
son Research Specialists, 60-15 Wood- 


Sora = 


| side Avenue, Woodside, NY 11377. 


YOUR MAME Sent To Firms Eager To 
Mail You Offers, pores vc Sam- 
ples, $1.00. A.J.T., x 619, Elizabeth, 
NJ 07207. 


66 AGENTS WANTED 


SPARE TIME CASH. Sel Famous 
Hanover Shoes, Samples, sales kit free. 

о experience needed. No age limit. 
Big Commissions. Hanover Shoe, Dept. 
3049, Hanover, PA 17331. 


HEALTH pays you! 
sponsorship. ox 1271. 
96076. 


Platina. CA 


| Agents Мемет, 


ег today! 


| in hand, 329% 


| people, 


| cago, IL 60064 


etc, Construc- | 


Profitable dealer | 


- akos T) -=f 


Vu mmm‏ ال آنا 


Me é eth اسا‎ eal us m i QC m 
DISTRIBU TORS WANTED 


BECOME a successful Manufacturers' 
Representative. Manufacturers Agents 
Newsletter tells you which firms are 
looking for representatives, the firm's 
product line and territories available. 
or information write: Manufacturers’ 
2 Dept. 151A, 23573 
Prospect Ave., Farmington, MI 48024. 


CRIME Stopper! Hottest moneymak- 
"Shriek Alarm” creates un- 
loud noise. Scares off at- 
Brings police runnin ng. Hides 

cash profit, Big earn- 
ings plan, sample alarm free. Barry, 
Dept, 2368, 1312 Washington, Saint 
Louis, MO 63103. 


МЕМ — Women! Show new Hertel 
reference Bible. Astonishing 3-dimen- 
sion Nativity cover. Fully referenced 
scripture text commands instant atten- 
tion, Top commission, bonus, Liberal 
credit plan! No investment, Demon- 
strator furnished, Write International 
pook. UAE. P. Box 118, Wichita, KS 


beliveably 
tackers. 


INSTANT CASH COMMISSIONS 

FULL or part time. Free sales kit 
features America’s largest line low 
priren Business Printing, Advertising 
pecialties, Signs, Calen ars and other 
necessities used daily by usiness 
Profitable repeat ord 
experience, No investment. 
tions or deliveries. Write today, 


tional Press, Dept. 833, North Chi- 


68 REMAILING 


SERVICES 


ENGLAND Re-airmailing, Details: An- 
drew Bates, 433 Willington Street, 


Maidstone Kent, ME15 8HD. England. 
CONTESTS 


oetry 
| Contest 


69 


$1000 Grand Prize! _ 


For information address, 
WORLD OF POETRY 
2431 Stockton, Dept. PS 
Sacramento, CA 95817 


70 AUTHOR'S SERVICE 


PUBLISH YOUR BOOKI Join our suc- 
cessful authors. Publicity, advertising. 
beautiful books. All subjects invited. 
Send for fact-filled booklet and free 
manuscript report, Carlton Press, Dept. 
ISI 84 Fifth Avenue, New York 


ARTS & CRAFTS 


GLASS blowing kits. Learn to make 
miniature animals, ships, etc., for profit. 
Free details, Willis Glass, Box 3460-F, 
Anaheim, CA 92803. 


71A REPRODUCTION 


900 FIBERGLASS Molds. Ornamental 
Concrete Catalog $2.00, Plycrete Mold 
Co., Elk Rapids, eM 49629, 


2 EDUCATION & 
INSTRUCTION 


INDUSTRIAL Typen rait Precision 
shaft and sitet i od alignment, made 
simple, easy meth may be learned in 
minutes. Uses standard tools. Satisfac- 
uaranteed. For your 30 page de- 
manual, send $4.05 to: Romack, 
4912 McAllister, Chester, VA 23831. 


MATHEMATICS. Electronics. Advanced 


Mathematics. Indiana Home Study, 
bie Box 1189, Panama City, 


LEARN Sewing Machine Repairing. 
Men, Women. Lucrative profits. Gresslin 
Correspondence School, Box 927, Spen- 
cer, IA 51301. 


DEGREES Thesis Method. Brochure, 
$1, , Box 3388, Tulsa, OK 74101. 


SECTLONICE DEGREE by corre- 
spondence. Free Brochure, Grantham, 
2006 Stoner, Los Angeles, CA 90025. 


COLLEGIATE Research Papers. 
Thousands on file. All academic sub- 
jects, Send $1.00 for mail order 
catalog. онош, research also avail- 
able. Box 2591 . Los Angeles, CA 
90025, (213) on. 8474 


WELDING TRAINING. Basic and Ad- 
vanced for Major Processes — A 
(Stick), x HR TIG, Gas, Pipe all pro- 
non- rene school, Accredited 
Approved Ohio 70-12- 
0064 HT. Write for school bulletin and 
course schedule. HOBART SCHOOL OF 
OH 45373. TECHNOLOGY, Box 78, Troy. 


оз 
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COLLEGE Degree? Why not? Ph.D. 
Master. Bachelor, Independent study. 
Elysion College, Box 909, San Ysidro, 
Calif. 92173. 


LEARN Dowsing, Radionics Radi- 
and E.S.P. Subjects. Free П- 
lustrated Catalog, Courses And Equip- 
ment. (Airmailed $2.00.) Established 
30 Years, Bruce  Copen, Highfield, 
Danehill, Sussex, England RH17 TEX. _ 


BARTENDING-Bar Management Home 
Study. Free Information.  Bartending 
Training Institute, 3843-G San Fernan- 
do Road, Glendale, CA 91204. Win iid 


EARN Extension Degrees in Homo- 
eopathy, Radionics, Botanic Medicine, 
Naturopathy, Philosophy, Psychology, 
etc, School Founded 1961, Prospectus 
11:90. ‚ Airmailed. Secretary PA/PS, 
rantridge Forest School, Highfield, 
Danehill, Sussex, England RH17 | TER. 
FREE Lifetime Ordination, Become 
Chaplain, Missionary Bangin, Bishop, 
Box 744-PS, McKeesport. PA 15134. 
ELECTRONICS CAREER TRAINING. 
BS Mail. G.I, Bill, FCC License, Color 
Broadcasting. Engineering. Free 
School Catalo chool rep will try to 


call, Write leveland Institute 
of Electronics, Dept, WPS-35, 1776 
East | 17th Street, Cleveland, OH 


DON'T MISS three informative ar- 
ticles about Energy. $1.00, CEPress, 
238, south Lincoln, Englewood, CO 


SOLAR Manual, Here Comes the 
Sun, by Jordan College, Blueprints on 
building complete solar system, plus 
lecture notes, weather data, and solar 
information, More than 1500 persons 
have used the manual in Jordan Solar 
classes, and many are now building 
their own systems. $20 plus $1.00 


handling. Jordan College, A. E. Divi- 
sion, Cedar Springs, MI 49319. | 
ACCREDITED UNIVERSITY DE- 
GREES BY MAILI No studying — inex- 
pensive — counseling available. FREE 
details. University, 448 South Hill, 


Suite 518-PS, Los Angeles 90013, 


LEARN  Auctioneerin Free Catalog. 
Reisch World Wide College of Auc- 
tioneering, Inc., Box 949, Mason City 
3, IA 50401. 

LEARN WATCH REPAIRING by cor- 
respondence, Diploma awarded. Free in- 
formation and sample lesson. Chicago 
School of Watchmaking, WF, Fox River 
Grove, IL 60021. 


UNLOCK Your future. Become pro- 
жопа "gp euge by spare time home 
study, $13 in an hour possible. All tools 
ea BET, included, Facts Free. Send 
name, Locksmithing Institute (home 
rg. i24. Dept. 1311-088, Little Falls. 


HIGH School at home, no classes. 
Diploma awarded. Information 
с toll free 


47, 
h Street, Chicago, IL 


60637. 


COLLEGE DEGREES BY MAIL. Get 
Bachelors, Masters, Ph.Ds, the easy 
way, at low cost, without attending 
апу classes at all! Free revealing de- 
I аа Box 389-PS6, Tustin, 


FORGET FORGETTING! 


People world-wide are honestly 
achieving authentic photographic & 
total recall, and genuine RE-EXPERI- 
ENCE (re-living) of actual sights/ 
sounds (documented) using the ra- 
dically new memory discoveries of 
long-famous (TIME, NEWSWEEK, NY 
TIMES) professor. Scientific, PhD rat- 
ings (Stanford, Yale, Georgetown-ed- 
ucated scientist, linguist, book re- 
viewer): "far faster, easier & more 
powerful than any other method” 
"memory accuracy soars 300%-4 in 
two weeks" "creates genuis-like men- 
tal abilities in ordinary people every- 
where". For free airmailed details 
(before you forget), write: 

ACHIEVEMENT, Dept. S, 626 No. 
Garfield Ave., Alhambra, CA 91802. 


INSTANT MEMORY 


The new way to remember 


INSTANT MEMORY is the fastest, 
surest, most enjoyable method ever 
devised to acquire a perfect memory 
without even trying. 

No memorization, no word association. 


Release your photographic memory. 
Nothing is forgotten! Learn "how" you 
remember, "why" you forget. Discover a 
natural ability of your mind to instantly 
recall everything vou see, read, hear. 


Send for tree details, 


* Institute ofl 
Advanced Thinking 


B45 Via de la Paz, Dept. PSM 
Pacific Palisades, CA 90272 


206 | POPULAR SCIENCE 


| cate, future, Professiona 


| and grants. 


73 CARTOONING, 


SIGN PAINTING 
LEARN Calligraphy - fun or profit. 
Calligraphy, Box  70694A, Colorado 
Springs, СО 80933. 


35 LESSON cartoon course. $3.00. 
Tooners, Box 30367, Lincoln, NE 68503. 


CARTOON for money ! ! ! Free Book: 
Success, Box 885B, Dearborn, MI 48121. 


MODERN Cartooning taught by mail. 
Write for free brochure. Cartoonerama 
Box 263-F, Branford. CT 06405. 


74 ART INSTRUCTION 


AIRBRUSH Techniques Home Study 
Course, Send For Information  Bro- 
chure. Dember Airbrush Perm Р.О. 
Box 8093, Van Nuys, СА 91409. 


76 DETECTIVES 


FINGERPRINTING — exciting scien- 
tific career. Home study course teaches 
everything, Certificate on completion. 
Many openings; prepare now. Profes- 
sional Investigators, Dept, FP, Box 
41345. Los Angeles, СА 90041. 


DETECTIVE Profession, 


15897 Һоте- 
study: free tie-tack ог la 


1 pin, certifi- 
Investigators, 
Box 41345, Dept, CB, Los Angeles, CA 
90041. 


EXCITING Career, Free Information. 
Universal Detectives, Box 8180-E, Uni- 


versal City, CA 91808, 

77 LOANS BY MAIL 

| FREE DETAILS on how to borrow up 
to 55,000 entirely by mail. Write: 
Postal Financial Services, Inc., Dept. 
0998, 14201 E, 4th Ave. P.O, Box 


39800, Denver, co 80239. 


NEED MONEY? 

BORROW from your home, raise 
$41.000 to $1,000,000 for any purpose, 
within 30 days. Business, personal, ed- 
ucational, start-ups, expansion, con- 
solidation, inventions, venture capital 
Free Details: Financial, 
Dept. 11-J-6, 236 Wayland Avenue, 
Cranston, RI 02920. 


78 WINEMAKING 
WINEMAKERS — BEERMAKERS — 


| Free Catalog. Fast Service, Large Selec- 


tion, ON Box 7850-N, Independence. 
MO '64 53. 


BEERMAKERS, winemakers. Free Cat- 
alog. Finest equipment, ingredients, 
service, S.P.L, Box T84- S. Chapel Hill 
NC 27514. 


HOW TO MANE HOME BREW. New 
easy recipe $1 Gourmet, 5133-P 
Fairhill iladelphia. PA 19120. 


"LEARN-ALCOHOL-TRADE'' 

MONZERT'S PRACTICAL DISTILLER. 
The Art of Distilling, Rectifying 
ALCOHOL. Detailed instructions and 
Diagrams for Constructing STILLS for 
Producing Pure Spirits. Hardcover — 
$12.00. Check, M.O.. to TECH. DEV. 
NT. F. Box 404, West Haven, CT 
06516. 


WINEMAKERS — Beermakers. Free 
Catalog. Equipment Supplies,  Conti- 
Барна, Box 6#016-Р5, Indianapolis, IN 
4 | 


WINEMAKERS: Free Illustrated cat- 
alog of yeasts, equipment, Semplex, P.O. 
Box 12276H, Minneapolis, MN 55412. 


WINEMAKERS BEERMAKERS EX- 
TRAORDINARY INFORMATIVE CATA- 
LOG FREE. 350 Equipment, Ingredients 
items, Danemberger's. Box 276-S. New 
Berlin, IL 62670. 


79 BUY IT WHOLESALE 


RINGS, Jewelry priced 130% below 
retail price. сарок $i .00 (refundable). 
Anka-PS, 95 ington, West War- 
wick, 1 RI 02893. 


REPLACEMENT PARTS to fit ost 
current makes, models chain saws, 
mowers, small engines. First quality. 
Substantial savings. Free catalog. Stores 
shops give sales tax number for special 
dealer information, Repair Parts, Box 
15129-EK82, Sacramento, CA 95813 


400,000 BARGAINS Below Wholesale! 

Many a Liquidations . . , Closeouts! 

ts . Single Samples. Free 

bétails. Worldwide Bargainhunters, Box 
730-B, Holland, MI 49423. 


GENUINE Indian Jewelry /Handcrafts. 
Below wholesale! Details $1.00 
fundable), Lange/PS, 6031 М. 
St., Phoenix, AZ 85014 


FREE WHOLESALE CATALOG, Mo- 
toreycle. snowmobile, chainsaw, small 
engine parts, accessories, MAGIC HEAT 
products, Manufacturer's Supply. Box 
157-PS, Dorchester. WI 54425. 


awn- | 


| investment require 


ADVERTISING 
AGENCIES & SERVICES 


FREE Expert Assistance for mail- 
order, agent, advertisers. Ratebook 
leading newspa ers, magazines $1.00. 
Chicago Adve Ing А Agency, 28-ES 
Jackson, Chicago 60 04. 


80 


81 BUSINESS SERVICES, 
MAILING LISTS 


MAILING Lists! 4, 000,000 
Buyers — Several CN — C 
рик ык. Price Lists 2 


| 02199. 


WILL SELL endi product or inven- 
tion. Have facto sales force. No 
` Schouten, 220SF- 
San Vincente, Santa Monica, CA 


90402 


83 RUBBER STAMPS & 
OFFICE SUPPLIES 


RUBBER Stamps - 3 lines $1.98. 


Swedcorb, Box 29, Mooresville, NC 
28115. 
84 PRINTING, 


MULTIGRAPHING, ETC. 


MAIL ORDER DEALERS 
STATIONERY Labels, Rubber stamps. 
Send $1.00 for catalog and samples. 
Bob's Printing, Р.О. Box 368 WS, 
Worcester, MA 01602. us 


1000 GUMMED Address Labels $1.25, 
Canada $1.50, Walt',, Box 960, South 
Bend, IN 46624. 


1,000 МАМЕ and Address Labels, 
$1.00, Fitzgerald's Box 131, Ambler, 
PA 19002. 


WHOLESALE Printing. Moneymaking 
details free, Printers. Box 1678-PS6. 
Florence, SC 29503. 


85 PRINTING & RUBBER 
STAMP OUTFITS 


RUBBER stamp outfits, supplies. Free 
catalog. Fast service, Jackson's Supply, 
Brownsville Rd., Mt. Vernon, IL 62864. 


PRINT YOUR OWN 
Presses, Туре, Supplies Direct From Fac- 
tory. Send 25c for Catalog and Samples 
о: ere Company, DS, Meriden, CT 


SIMPLE-X RUBBER STAMP PRESS- 
Hydraulic Operated. Electrically 
Heated. Sizes 5"xB", 8x12", 10x15”, 
Starting Outfits. Order for Presses, Sup- 
lies Shipped Day Received. Send $2.00 
or Catalog and Brochure. Custom Manu- 
ratuning, Box 211-PS, Springfield, MO 


Starting 
Deductible, 
Jefferson City, 


RUBBER Stamp g Supplies: 
Outfits, Catalog 

Martin's, 1432 Major 
MO 65101. 


SAME Day Shipment. Rubber s.n | 


Outfits, 
732 Federal, 


Catalog 
Supply, 


Wholesale 
. Star Stamp 
Chicago 60605. 


88 OLD GOLD, JEWELRY 
WANTED 


HIGHEST CASH For Gold, Dental, 
Jewelry, Rings, Watches, Spectacles. 
Satisfaction Guaranteed! Ship Today 
(postage refunded), Stewart Precious 
Metals, 17132PS, Northwest 49th, 
Opa-locka, FL 33054, 


WANTED - Gold, Silver, platinum, 
watches, coins (any form), Information 
free, Wilmot's, 345R South Glassell, Or- 


ange, CA 92666. 


HIGHEST CASH IMMEDIATELY for 
Old Gold, Silver, Platinum, Jewelry, 
Gold Teeth, Watches, Diamonds, 
Spectacles. Free Information. Rose In- 
dustries, 29-Ү East Madison, Chicago, 
IL 60602, Established 1934. 


HIGHEST Cash For Gold Jewelry, 
Gold Teeth, Rings, Diamonds, Watches, 
Silver, Platinum, Mail Articles Toda 
Free gift with Information, Chicago Gold 
* Precious Metals, 6 past Monroe, Dept. 

057, Chicago, 60603 


89 WATCHES, CLOCKS— 
SALES & SERVICE 


WATCH, Clock, Jewe Tools and 


Parts, Catalog $2.00, Kilb Company, | 
n da 5. Drawer 8- ru Milwaukee, WI 


WATCH and Clock Repairing Books, 


Tools, Materials. Free Catalogs. North 
American, Box "7-BS,. Fox Rive: Grove, 
IL 60021. 


Mailorder | 


| Furniture kits, 


GIFTS 
PHOTO SHOW KEY RING 
It's a sweetheart. Easy snap-off 
& -on key holder. Attractive, 


Durable - Appreciated & used 
constantly. Removable lens al- 


90 


lows gi? insertion of favorite 
photo. Pict 


иге area approx, one 
inch wide. Comes in clear plastic 
bag with instructions. Only 
$1.75. Choice of Black or Gold 
case. Satisfaction Guaranteed, 
CKSON ENTERPRISES, 
Dept. PS-1878 


110 Cooper Ave., Buckner, MO 


97 OF INTEREST TO ALL 


^ REDUCE DENTIST BILLS 
SAVE YOUR ' 


newly developed  preventative  tech- 
niques, Complete ki s4. 95, Consumer 
P.O, Box 794-A, Arlington, VA 


Dental, 
22216, 


FORGOT THAT APPOINTMENT. 
BIRTHDAY, IMPORTANT DATE? That 
won't happen again with our 'Guaran- 
teed'" Reminder Service, TEN 50c 


(Refundable) plus SASE orrow 
Associates, P.O, Box 189, New York. 


NY 10033. 


LEARN 
BASIC | 
ELECTRICITY! 
Programmed instruction man- 
ual teaches you electricity fun- 
damentals. Over 300 pages of 
charts, diagrams, pictures. 


Easy to learn on your own. Not 
a correspondence course. Com- 
plete course $10.95 

SAFETY ASSOCIATES 

303 N. 47th St., B-17 
San Miego, CA 92102 


92 MODELS—SHIPS, 
CARS. PLANES, ROCKETS 


NEWI Ship Model kits. Doll House 
онды materials, 
plans, books, engines, motors, 
fitting 8. 1978 ilustrated ^ 96-page даш 
log © .00. James Bliss & сошраду, гм 
Route 128, Dedham, aos 


TRY MODEL BOATING: Complete 
catalog on model power, sail and scale 
boat kits and accessories for fun radio 
control or racing. Send 50c to to Dumas 
Products, 909-C E. 17th Street, Tucson, 
AZ 85719. 


94 FOR INVENTORS 


PATENT APPLICATIONS BY REGIS- 
TERED PATENT ATTORNEY, FREE CON- 
SULTATIONS, P.O.B. 46053, HOLLY. 


WOOD, CALIFORNIA “90048. (213) 
660-5067. 


NEW Inventors: Patent your ideas 
and sell them without spending your 
own money, Get our offer first: Free 
information: Inventors Associates, T860 
Glades, Canoga Park, CA 91304. 


“PATENT INFORMATION" explained 
in detail with Government Brochures 
free. $25.00, “INVENTORS”, 102 
CountryClub Rd., Birmingham, AL 


| d0243. 


LEARN how to offer your invention 
for sale or license. Free Booklet Out- 
lines procedures, royalty rates, require- 
ments. Kessler Sales Corporation, C- 
T6-FI, Fremont, OH 43420. 


PATENT your own invention, Free 


Brochure with S.A.S.E. TRAMMCO, Box 
1258, Bellflower, CA 90708. 


PROTECT your inventions designs 
from being stolen. Know all about 
patents. Send $2.95 official govern- 
ment book "Patents", 2 N Enterprises, 
1482 First Ave., New York, N¥ 10021. 


REGISTERED PATENT ATTORNEY 


Washington, D.C. suburb, Donald A. 
Kettlestrings, 414 Hun gertord Drive, 
Rockville. MD 20850. 


PATENT Applications $300 - $700. 
Free details, N, Rainer, 2008 Fon-du- 
Lac Rd., Richmond, VA 23229. 


FIMANCING AVAILABLE FOR 
WORTHWHILE INVENTIONS 
BORROW any amount within 30 
days. No шша, Complete Free de- 
tails, D.F.C., Ltd., 1-11-6, um Wayland 
Avenue, Cranston, RI 02920 


95 INVENTIONS WANTED 


INVENTORS: Free information on 
offering your invention for sale, Kessler 
Sales Corporation, C-T6-IW Fremont, 
OH 43420. 


Nigri i паласы dr qi - Dulce d | il 
assistance available to in- 
tinkerers, universities, com- 
panies with feasible concepts, Write for 
13th Floor, 


Marketing 
dividuals 


Kit-PS, 


Pittsburgh, PA 15222. 


ETC. 


98 WEARING APPAREL 
WORK Clothing. 

Free Information, 
1097, Marrero, LA TOOT? 


99 FOR SALE MISC. 


REUSABLE PLASTIC GROMMETS 
Perfect Tie Down for 


ASH ENTERPRISES 
700 WANTED TO BUY 


QUICKSILVER, platinum, silver, gold! 
Ores Surly. OEP Terminal, Nor- 


wood, MA О 


sures of 


all 
D.TEX ELECTRONICS, 614 Easy St, 
Garland, Texas 75042, 


NEW PRODUCT IDEAS WANTED! 


FAR EAST PLASTIC & METAL FACTORY 
COMPLEX IS SEEKING OUTSTANDING 
INVENTIONS AND NEW PRODUCT IDEAS 
FOR MANUFACTURING AND WORLD-WIDE 
MARKETING. NO IDEA TOO SMALL. 


LICENSING AGREEMENTS WITH HIGH 
ROYALTY PAYMENTS OR OUTRIGHT 
PURCHASE CONTRACTS IN U.S. DOLLARS 
GUARANTEED FOR ANY INVENTIONS OR 
NEW PRODUCT IDEAS ACCEPTED FOR 
MANUFACTURING. WRITE U.S.A. MAILING 
STATION FOR FREE LITERATURE /INFO., 


CONSOLIDATED ASIAN INDUSTRIES, INC. 
BOX 5003-P56, SANTA ANA, CA 92704 


$4 PER Pound for any Scrap Carbide. 
(Cutting tools, dies, 
Poley. 616-979-4075. 


102 TREASURE FINDERS. 
METAL DETECTORS 
` RECOVER LOST COINS, JEWELRY, 


Gold, Silver Relics. D-Tex detectors re- 
ject trash, but one dee eply buried trea- 


Arrott Building, 


710184 


-65c to 51.50, 
Cuzco, Р.О. Box 


104 


Truck Tarps, Pool 
Covers, Equipment 
Covers, Stacks 

— Hay, Ensilage, 
etc., Boat Covers 
24 for 3.95 


Box 504 Dept. P 
Franklin, MI 48025 


punches). Larry 


ing Befo 


sizes. ee Literature. 


j y ted b 
sand, mineralized ground, Rejects me- 
tallic trash. 
Electronics, Dept. 
nue, Phoeni 


TREASURE Finder Locates Buried 
Gold, Silver, Coins, Treasures. 6 Power 
E Models, petant хаваа Па 

ri or ca or free catalog. one $1.50 to: Box 20, 
i223) -682-2728 day or night, Relco 03867. 

AA22, Box 10839, Houston, TX 


BURIED TREASURE 


| MEE EN d | 706 
ET Locate from a LONG DISTANCE 


with Ultra-Sensitive DIRECTIONAL Locator 


Ў FREE INFORMATIVE BROCHURE 
RESEARCH PRODUCTS 


вох ЕТТЕ TAMPA, FLORIDA 33611 


VACATIONS, 
RESORTS, TRAVEL 


Backpack tours to Guadalajara 
Mexico. June, July, August. Open 
to all 18 and over. Leaving from 
Brownsville, Texas. Food and trans-| 
portation included. Send for free 
information 

Route 1 Box 472 E 

San Benito, Tx 78586 HURRY! 


105 MISCELLANEOUS 


BOOKS on Antiques and their Prices. 
Free Circular! Period Books, Uniontown, 
PA 15401, 


FREE ir ae e Elijah Com- 
Dept. 58, 481 Thurston Road, Rochester, 
NY 14819. 


ORNAMENTAL Iron designs. Book of 
1600 beautiful practical desi 
railings, columns, etc, 
Cunningham 3881 South 3200 West- vices 
P.O. Box 20005S, Salt Lake City, UT 

20. 


= actu mm ru DI sil | black ИГ“ FOR Кыл ке. | 


Monte, CA 91731. 


catalogue. Gardiner IDENTIFICATION CARD, catalog, 
roy 5013. 29 М. 7th Ave- send stamped, addressed envelope. 
x, AZ 85 К NIPCOS, 303 East Main, Barstow, СА 


92311. 


AMAZING: No more di Satisfaction 
guaranteed with special Fly Trap. Send 
Rochester, NH 


available, 


250 NOVELTY Buttons, Bumper 
Stickers, T-Shirts, ag ea Se 5c. 
NOVO Ey Mart, Box 233, Bethpage, NY 


PERSONAL 


OFFICIAL, Retricted Law Enforce- 
ment Manual on El nic Eavesdrop- 
ping Techniques and Equipment up. 
teh pliers, Every Secret They iow! $8.t 

Postpaid, Aegis, P.O, Box 81616, 
Diego, CA 92138. 


SEND FOR 


GAMBLERS — Free! Win Lifetime 
Income from Dice, Roulette, Thor- 
опитна Harness. Dog Racing. Guar- 

d! Research. Box 551PS-27, Min- 
eola, NY 11501, 


ministerial credentials legalize your right 
to the title '"Reverend.'" Write: Church 
ot Gospel Ministry, 486-Р  Skyhill 
Court, Chula Vista, CA 92010. 


MEW Luxury Car Without Cost! Free 
роса, Codex-E, Box 8073, Toledo OH 


BE ORDAINED minister, $5.00: World 
Church, Rt. 2, Goodlettsville, TN 37072. 


RECORD TELEPHONE Conversations 
Prasei, Automatically, Leave 
= corder Una 
Sales, Box 10, Brick Town, NJ 0 


INVESTIGATORS. Latest Electronic 
Aids, Write: Clifton, Box 220-F, Miami, 
FL 33168. 


Megiddo Mission, 


lep thy) HH Clarion, Box 2109-A6, 
icago 60690 


s for 
Free literature. isters, Honorary Doctorates, other Ser- 
available. Omnidenominational. 
Free Details. Aquarian rie gs 432. 


PS РСН, Hermosa, CA 9025 


BECOME An Ordained Minister. Free | 


| markup. Free Trial. Batt 


ttended - $24.95. Atlantic 


"RULE Others with Thoughts." (Te- 


ADVANCED TITLES/DEGREES, Min- | 


corder Unattended. Roberts, Box 49- 
PS-6, Parkridge, IL 60068, 


UNIVERSITY DEGREES BY MAILI 
Bachelors, Masters .Ds. reveal- 
ing details, Counseling, Box 389-SP6, 
Tustin, CA 92680. 


BLACKJACK — Earn $50 hourly, win 
every ing Guaranteed, Free Detail 
эы ey eg x 234 PS27, Williston Park, 


T wit be satisfied 100%. No obligation. Get a 
M nh ee tk. You'll ba amazed 55555555. 
DETAILS VIA АШМАК 
RAY, Box 281, Bristol, CT olê all 
ШЕШ ШЕН #195911 


107 HEARING AIDS 


HUGE SAVINGS. Eliminate dealer 
eries wholesale. 
Terms Arranged, Lloyds-PSC, Rockford, 
IL 61104. 


AMERICEAR Неагіп SPECIALISTS 
Tremendous Price Breas through. FREE 
Trial, 141158 Sante Ro sa, Santa Barba. 
ra, CA 93109 


FREE HEARING AID CATALOG — 
$AVE 14,—by mail! Write “MONEY- 
SAVERS," 9530PS-6 Langdon, Sepul- 
veda, CA 91343. 


HEARING AIDS 


PRICE CATALOG FREE! 


SUPER $AVINGS! Newest. Finest. 
All types. Buy DIRECT & save ve 
to HALF! No: salesmen. Sold 
AIR MAIL on HOME TRIAL. FRE 
Catalog. Write: MONEYSAVERS, 
Dept. PS-6D, 9530 Langdon Ave., 
Sepulveda, Cal. 91343 


ASY TO USE CEMENT MIKES 


concrete, mortar or sand mix for 
do-it-yourself patching, pointing, 
patios, driveways, walks, fire- 
places, block or brick walls, set- 
ting posts and hundreds of other 
uses. 


SOLAR 


FOR MORE INFORMATION WRITE 
QUIKRETE, COLUMBUS, OHIO 43229 


BOOKS 
Y 


1 Ф METHANE 


PUBLISHERS 


© WIND 


AND OTHER 
ENERGY 
SOURCES 


AT LAST! 

All significant books on solar energy available by mail 
from a single source. Send for our comprehensive cata 
log. Including solar energy conversion tables and detail- 


Refundable 


MEE gia aaa, 


ENERGY BOOKSTORES, Dept, PS-27 


4525 Comber Ave., Encino, CA91316 


Mm 


NEW ! Complete Home 
FRUIT GRINDER 
| and CIDER PRESS 


Ап extremely efficient 
double purpose unit 
available completely as- 
sembled or in low cost 
kit form. Grind your 
own apples (and many 
wine making fruits) in 
the top mounted 
grinder—then press the 
pulp to produce deli- 
cious cider and fruit 
m juices. Enjoy fresh pure 
| cider, and vinegar for 
year ‘round cooking. 
from bruised or fallen apples. Full bushel 
capacity—over 4 ft. tall! Constructed from 
spruce and Vermont maple hardwood to last 
a lifetime. Plans and kits also available. Send 
for free catalog. 


GARDEN WAY RESEARCH 
Dept. 81106P Charlotte, Vermont 05445 


в тазан! 


[iM 


“color catalog кы и 
' all of the Kirsten pipes, 
| accessories and tobaccos. 
KIRSTEN PIPE CO, INC. Dept. Е 

PO Box 70526 Seattle, WA 98107 


110 VOLT A.C. GENERATORS 


60 cycles, 3000 watts. Wt. 27 pounds, 5’x10” Fan- 
belt driven from car or pickup. Operates T.V. all 
power tools, Over 15,000 in service. This is our 28th 
| year. Guaranteed Б months. $149.00 Postpaid while 

supply lasts. Our X1200-watt generator needs no bat- 
tery. Special price—$139.00 Postpaid. fore 


VIRDEN PERMA-BILT Rig 


P.0. Box 7160 PS, 2821 Mays, Amarillo, Texas 79109 


= DEPT. PB&l \ 
1011 Pleasant Valley Rd., Sweet Home, OR 97386 


AM/FM Mpx Radio with 8 Track | 
Regularly $119: ESCO's Price $59% 


Only 4 '&" deep, Model 2004 has all the features of lar- 
ger units, but because of its extremely short chassis you 
will be able to install this unit in virtually every foreign 
and domestic car. It features dial in-door, channel indi- 
cator lights, local/distant switch, FM stereo indicator | 
light , AM/FM slide switch and adjustable shafts for in- | 

stallation ease, Also included is a universal face plate | 
and rubber gasket. We think its the lowest priced car 
stereo on the market with out sacrificing quality. 


ORDER YOURS TODAY 


ORDER TOLL FREE 800-821-2312 


or write lo us 


ESCO DISTRIBUTING CO., Inc. 


Distributors of Quality Electronic Products 


3214 S. 169 Hwy., St. Joseph, Mo. 64503 | 
| Send $27" for our picture catalog 


; , PORTABLE STEAM CLEANER 


“Steam in 60 Seconds” 


s Engines, Air Filters, Lawn 
: CLEAN — mowers. 3 year guarantee on | 


tire box, coils. Uses liquid soap, 
propane fired. Weight 120 Ibs. 
Auxiliary pump required on low 
water pressure. 
WEDCO MFG., INC., Dept. 5-7, 
Box D, Jackson, Wyoming 83001 


Locate coins, jewelry, gold, silver, other duas 
with world-famous White's electronic mineral/ metal 
detectors. Call toll-free for location of nearest dealer. 


|. 800- -447-4700 (in Ill. , call 800-322-4400) 


ELECTRONICS, FREE 


Literature 


BADGE-A-MINIT * BREAKS | 
THE PRICE BARRIER!! 

A GALAXY OF 
EE PROFIT OPPORTUNITY 


you PROFIT TWO WAYS: — EARN 25 to^ 100 PER HOUR 


1A COMPLETE 
1, BADGE 
— — MAKING 


/ While the cost of everything else is skyrocketing, BADGE-A-MINIT, Ltd. an- Figure your typical profits with this example: Your first order for 250 one 
1nounces another breakthrough in badge-making technology. Now you can color badges (with us supplying the printing) will cost you $45.90 plus a $5.00 
1make the same high quality, colorful, plastic-protected, metal pin-back art charge. If you sell the badges for $.50 each, your gross profit will be 

] badges for meetings, conventions, corporate promotions, |.D. or just for Fun $125.00! Your net profit on materials would be $72.50. That's more than 

t for LESS than ever before! Get into the highly profitable badge-making busi- three times the cost of the BADGE-A-MINIT System! And that's only your 

1 ness in your spare time. As the name implies, it is so easy and fast to make first order. Buttons are in demand and you can supply them quickly and 

1 beautiful buttons, pendants, photo purse mirrors, key chains and award competitively. c 
Yrosettes even a child can do it! The system is portable and can go with you 

v wherever you want: banks, motels, retail stores, photo studios, malls, Неа SYSTEM CONTAINS: * Steel and Fiberglass reinforced Lexan 

1 markets or even to the beach. Virtually every club, organization, business and Plastic Hand Die Press * High Impact, Color-Coded Die Set « 

3 corporation are potential customers of either a complete BADGE-A-MINIT One Dozen Badge Shells, Pin-Back Parts • One Dozen Per- 

2 System or badges that you make and supply. You profit either way. forated Message Discs * One Dozen Plastic — Protective Cir- 


cular Discs • Fully Illustrated Operating Instructions • Color- 
ful BADGE-A-MINIT Accessories, Literature and Pricing 


0 00) w CA, 


SS om, ^c. 
DROVE-A-LITTLE E L^ Сд ? 
SAVED-A-LOT à + - 
pO zi $ g m \ ABOUT OUR 
е c > А x ^ TUNE-UP 
а T o d SPECIAL. 
| Grr ROT RES\ 
CLUB USES Humorous Slogans, DOZENS OF PROMOTE ELECTIONS PROMOTE 
Select From 100'5 of SCHOOL USES BUSINESS EVENTSI 


Designs We Supply 


BE A BADGE-A-MINIT NO OBLIGATION TO BUY, MARTA 


FREE FACTS 
DISTRIBUTOR: Agere dab 


It’s easy to be a BADGE-A-MINIT distributor and make 
handsome profits taking orders for either the $19.95 [== шш иш imum шш шш cums шын ыш Шы GAS ШШ XB GE AR ашы 7 
| model shown or the more expensive professional models СЕЛ. | ‚рс. 
| (details sent on request). All it takes to become а BADGE- BADGE-A MINIT, Ltd., Dept. PS-68 
A-MINIT distributor is the purchase of ten or more com- Г Box 618, Civic Industrial Park, La Salle, 111. 61301 
plete systems. 1 Yes; send FREE sample button and fully illustrated details. 
: | LI TM CONVINCED! Send me the complete BADGE-A- 
THOUSANDS OF SATISFIED CUSTOMERS - Here's | МІМІТ system. Гуе enclosed my check or money order for 
what one BADGE-A-MINIT money-maker has to say about $19.95 plus $1.75 shipping. ——n 
the exciting new business venture that's operated at coss plete ig و کے‎ IT System and use my 
home with the BADGE-A-MINIT: "It's a cash on the Se 
barrel-head business and I've discovered that a person VISA (Bank AmeriCard) Master Charge 


AND SAMPLE 
BUTTON | 


doesn't have to be a sales genius to earn good Diners Club American Express 
money at it. It's no flash-in-the-pan gimmick. | find the Credit Card # Exp. Date 
market constantly expanding and | love it!" M. Baker, is wi М : 
New Jersey. Inter Bank " ee ine 
NAME 
ADDRESS = 
CITY STATE ZIP 
SIGNATURE 


U Send me Distributor Information on taking orders for 
BADGE-A-MINIT in my area. 
L UNCONDITIONAL MONEY BACK GUARANTEE 


Calvert Extra mixes u ир! ) into 
deliciously smooth Whiskey Sours, 
Highballs and ! Manh: attans. 
This blend of aged whiskies neither 
overpowers the mixer nor gets 


lost in the drink. Soft W hiskey | 
does what any whiskey does, only softer. IB ISKEY 


„А at I NO 


INE LE Мй ы 
ЛИТЕ т 


A BLEND ® 80 PROOF ©1978 CALVERT DIST. СО, N. Y. C 


Tried low tars' and found them dull? 


Feel the refreshing difference of 


KGDL SUPER IGHIS — 


Now theres a low tar" 

» that gives you refreshing 
200. satisfaction. lts a special 
t 2 kind of coolness 

à found only in 

| KGDL SUPER LIGHTS 


SUPE 
4 lm 


NOL 7 
SUPER 
LIGHTS 


LO, 
М ТАП. MEN] HO 


KINGS LONGS 


America's 
most refreshing 
low 'tar'cigarette. 


| 8 mg. tar in both sizes. 


9 mo. "tar", 0.8 та. nicotine av. per cigarette by FTC method. 


